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“The aim of justice is to give everyone his due.”

Cicero

“But the difficulty of distinguishing good quality from bad is inherent in the business world;
this may indeed explain many economic institutions and may in fact be one of the more

important aspects of uncertainty.”

George A. Akerlof






Abstract

In many situations, firms have an incentive to charge different prices to different consumers.
A price discrimination strategy aims at exploiting differences in consumers’ willingness to
pay in order to increase the firm’s profit. At the same time, consumers often evaluate a
purchase transaction with respect to the perceived (un)fairness regarding the terms of the
transaction, prices or qualities provided. If consumers are inequity averse to the extent that
they care about whether other customers pay a lower relative price per quality, a quality-
based price discrimination may turn out less profitable than if consumers act selfishly.
The dissertation project analyzes the impact of consumer social preferences on the im-
plementation of different pricing strategies in monopolistic and duopolistic markets. It
accounts for asymmetrically distributed information about product quality and empha-
sizes the optimal signaling strategies in a monopoly. Additionally, quality-based price
discrimination is identified as the optimal strategy to eliminate potential competition un-
der perfect information. In the context of third-degree price discrimination, the effect of

inequity aversion on quality choices is analyzed.
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Introduction

1.1 Motivation

Surprise was the reaction of many consumers recently visiting a Media-Markt store — a
German based consumer electronics retailerﬂ While the regular price for a specific memory
card was €29, the same item was offered for a special price of €11 in another part of the
same store. Further price differences for the memory card were observed in the online
shop (Schneiders| (2015) and Brand (2013)). In addition to that, the prices for many other
products, such as television, vary daily. How can this price pattern be explained? Many
online stores nowadays immediately adjust their prices as a response to changes in external
factors, for instance demand, economic conditions or the launches of new products. In
order to keep up with these price adjustments, Media-Markt modifies its prices in the
online store as well, whereas prices in the bricks and mortar stores may be changed less
often. More importantly, consumers buying online might differ from those visiting the
stores, for instance in their knowledge about the product characteristics, their need for
consulting experts or their income. For that reason, they may also have different reservation
prices for the good and Media-Markt can improve its profit by exploiting these differences.
Nevertheless, consumers who observed the price differences for the memory card felt upset
and betrayed and reported their negative emotions in the internet (Gassmann| (2015a)).

Customers of Media-Markt are not the only ones feeling annoyed by the price policy of a

! The company has stores in more than 800 locations in 14 European countries with revenues of €21
billion in 2013/2014 (see Metro Group Annual Report 2013/2014). It also features an online store.
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firm. Allianz Global Investors is an international investment management company, manag-
ing more than €454 billion of invested money. They offer different products to individuals,
such as equity funds or bond funds. In 2009, the company introduced performance-based
fees for several of their investment funds. If the fund performed better than the considered
benchmark, individual investors needed to pay a performance-based fee. Other investment
opportunities, such as Exchange Traded Funds, were at that time introduced free of charge.
Consumers reacted negatively to the introduction of the performance-based fee after they
had experienced substantial losses during the financial crisis that started only one year

before (see von Gaertringen| (2009)).

Another interesting example about a specific pricing policy concerns the German super-
market chain Kaiser’s Tengelmann. It’s approximately 500 stores are located in Germany,
creating a revenue of almost €2 billion in 2013 (see Tengelmann Warenhandelsgesellschaft
KG Annual Report 2013). In order to improve its profitability in the highly competitive
German food market, the company launched a customer card, called “ExtraKarte” in June
2014. Participants are granted customized discounts for particular items when entering the
supermarket and inserting their ExtraKarte into the machine. The consumer receives a
coupon with several discounts offered for the shopping tour (for example “20% discount
on strawberry yoghurt”). Data about past purchases is stored on the card, while other
personal information (such as the name or the age of the customer) remains private. The
algorithm suggests price discounts based on the past purchase behavior and infered prefer-
ences of the customer. After the successful test in 30 Berlin stores with more than 60.000
active users, Kaiser’s Tengelmann decides to extend the strategy to more than 150 stores
in Berlin and Brandenburg (Werner| (2014) and [Tengelmann Warenhandelsgesellschaft KG
(2015b)).

What do these three examples have in common? What are the reasons for the differences
in the consumer behavior? Why do firms choose multiple prices for similar or even identical
items? Why are the price differences enforced by Media-Markt not as successful as those
implemented by Kaiser’s Tengelmann? The three cases all describe particular interactions
between firms and customers. They address the topic of price differences across time or

across consumers and the potential (negative) reactions of consumers who observe these
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differences. The example of Allianz Global Investors highlights that consumers are not
always willing to pay a higher price for a product with a superior performance. To the
contrary, the introduction of performance-based fees has even led to negative publicity for
the firm due to consumers’ outrage.

The two examples about Media-Markt and Kaiser’s Tengelmann deal with the desire
of firms to charge the highest price each consumer is willing to pay, also called price
discriminationﬂ Media-Markt attempts to implement the price discrimination strategy
on an aggregate level — for instance by charging different prices on different days of the
week or by setting other prices in the online channel. Contrarily, Kaiser’s Tengelmann
customizes discounts for each participant of the ExtraKarte program, requiring a more
detailed analysis of customer behavior and inferences about the underlying preferences.
The price differences at Media-Markt can be observed by any customer but those enforced
by Kaiser’s Tengelmann are less obvious.

While the strategy of Kaiser’s Tengelmann turns out yet to be successful, the pricing
strategies of Allianz Global Investors and Media-Markt have partly dissatisfied consumers.
One explanation for the negative reactions in these two examples and the positive reac-
tion in the case of Kaiser’s Tengelmann is given by the theory on social preferences that

incorporates non-economic components into the utility functions of individuals.

1.2 Aims and Methodological Approach

All of the examples above illustrate that consumers are not only concerned about the
material payoffs resulting from a transaction — be it a financial investment or a purchase.
If this was true, they would only evaluate the price paid for the memory card at Media-
Markt, for example, but not the other prices for similar products. Consumers often perceive
transactions as (un)fair in terms of the price-performance ratio, the service quality or the
profit realized by the seller, which — according to the standard economic assumption of
homo oeconomicus — should not influence their utility. Nevertheless, it often does and by
that affects consumer behavior. One of the most relevant influencing factors is the price for
the good which individuals might perceive as too high or too low relative to those charged

for other products or prices paid by other consumers. Contrarily, firms want to improve

2 A more detailed definition of the term price discrimination is provided in Section
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their profits by setting a higher price for those consumers who are willing to pay more.

A key driver for these developments in pricing strategies are the technological advances.
On the one hand, the internet enables firms to learn more about their consumers, such as
their demographic characteristics, individual preferences and shopping habits. The tech-
nological development thus allows firms to collect, store and analyze customer data at
substantially lower costs (Rossi et al.| (1996)). On the other hand, the internet also fa-
cilitates the comparison of prices for consumers without incurring high search costs. In
addition to that, consumers now use the internet as a communication channel to dissemi-
nate their opinion about dissatisfying shopping experiences. One dissatisfied customer may

thus induce a boycott of many individuals by sharing his experience with others online.

The desire of firms to set prices according to the individual willingness to pay of cus-
tomers is therefore opposed to the desire of consumers to engage in a “fair” transaction with
a seller. While Media-Markt can increase its profit from charging different prices in the
online store, consumers might be annoyed and by that experience some form of disutility.
This trade-off has been — and is likely to become further — intensified by the technological

development.

For that reason, the dissertation project aims at analyzing the influence of so-called so-
cial preferences (and in particular disadvantageous inequity aversion) on the optimal pricing
strategy of firms and thus the trade-off between firms’ increase in profits from charging
different prices to different consumers and consumers’ disutility from feeling treated un-
fairly. How do social preferences affect the optimal prices and quality choices? What is the
adequate pricing strategy when consumers do not know the quality of the product ex-ante?

Do firms and consumers suffer when social preferences affect the individual utility?

These questions are crucial for firms and consumers in many transactions. That is
why the thesis aims at incorporating the fact that consumers deviate from the assumed
purely selfish behavior and specifying the consequences of these deviations for the behav-
ior of consumers and firms. It analyzes the impact of social preferences, in particular the
disadvantageous inequity aversion, on pricing strategies in different contexts. The thesis
contributes to better understand the implications of social preferences for firms and con-

sumers — where most research is of empirical and experimental nature — on a theoretical
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level. Moreover, it studies the role of asymmetrically distributed information about the
product quality on the pricing decision. By that, the thesis extends current research on
the price signaling of quality by augmenting the firm’s strategic scope for quality choices.

In order to address these topics, different game-theoretical models are developed and
analyzed. Both a monopoly and a duopoly are studied with different assumptions on
the distribution of information and the type of price discrimination. The methodology
used throughout the thesis has several advantages. It reduces the scope of the research
question to its most basic features and derives theoretical results. The general character
of the findings allows the application to a multitude of products, firms and industries.
In addition to that, it provides researchers with a profound theoretical basis for further

empirical and experimental studies.

1.3 Structure of the Thesis

The thesis first begins with an analysis of the current state of research (Section [2)) and
then continues with three models: a model with asymmetric information in a monopoly
(Section [3) and two models with perfect information and competition (Sections [i] and [)).
Section [6] discusses the findings and Section [7] concludes the thesis.

The analysis of the literature (Section discusses and evaluates the most impor-
tant theoretical, empirical and experimental studies that relate to the topic of the thesis.
In particular, three major areas are of concern; namely the product characteristics, firm
strategies and consumer characteristics. The relevant research on product characteristics
mostly incorporates game-theoretical models that analyze the sources and consequences
of consumers’ uncertainty before the purchase about the true quality of goods (Section
. In order to reduce the uncertainty, firms can utilize different instruments to convey
information to consumers about the true quality (see Section . Additionally, firms
always must decide on the optimal price(s) for their good(s). One key strategy involves
price discrimination, where different consumers pay different prices. Due to the techno-
logical advancements, this strategy gains increasing importance (Section . However,
consumers are often dissatisfied when firms enforce a price discrimination strategy. Section
[2.3] addresses the impact of individuals’ non-economic preferences and deviations from the

standard game-theoretical assumption of purely selfish consumers, in particular with re-
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spect to the fairness perceptions of prices. Finally, the current state of research is critically

assessed and potential gaps are identified (Section .

The first model derived in Section [3| addresses the role of quality uncertainty and social
preferences for the optimal pricing strategy in a monopolistic market. It is based on the
assumption that the monopolist has either high or low cost and by that can offer different
quality levels. A second-degree price discrimination strategy can be implemented by of-
fering two quality levels. In order to capture the long run effects, the model incorporates
two consumption periods, so that consumers can learn about the true quality through
consumption and then decide whether to purchase a second product. While Section [3.3
examines the benchmark case of perfect information, Section solves the signaling game
by deriving the different pooling and separating equilibria under asymmetric information.
Results are summarized in whereas the comparative analysis in Section takes a

look at the influencing parameters. The overall results are interpreted in Section

The following Sections [4| and [5| study two duopolistic models. The first one (Section
translates the monopoly model to a competitive environment. The two cost types
introduced in the monopoly model are now assumed to be two firms that compete in
prices. For simplicity, the model is analyzed under perfect information, so that consumers
can perfectly assess the product quality ex-ante. Moreover, the cost advantage of one firm
leads to two potential market structures that can evolve endogenously. The results are
presented in Section The comparative analysis (Section identifies the key drivers
of the findings. An overall interpretation is given in Section |4.6] while the limitations are

discussed in Section

The second duopolistic model (Section |5|) considers a third-degree price discrimination
and examines the optimal price and quality choices of the two firms. It assumes that
one firm serves two separate market segments, while the other one is active in only one
segment. By that, it differs from the first two models in various aspects and concentrates
on the impact of social preferences on the endogenous quality selection. The comparative
analysis in Section identifies the impact of social preferences on the quality and price
decisions as well as the implications for consumer surplus, firm profits and social welfare.

The results are interpreted in Section [5.5}, whereas limitations are addressed in Section |5.6

Section [6] provides an overall discussion of the findings from the three models. Their
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contributions to the current state of research are examined in Section Since the three
models share some common characteristics, they are also subject to similar limitations.
Those limitations that apply to at least two of the models are reviewed in Section
Finally, the implications of the models are adressed — both for practitioners (Section
and for researchers (Section . The last part of the thesis is an overall conclusion which

is drawn in Section [7

3 Limitations that relate to only one model are discussed in Sections and respectively.






Analysis of the Literature

The examples presented in the beginning illustrate the role of fairness concerns in the
consumers’ perception of prices and the potential consequences on their decision making:
Consumers do not only assess a transaction in terms of the price paid and the quality
or quantity received, as highlighted by the example of Media-Markt. Instead, they also
consider for example the friendliness of service personnel, the speed of delivery or the
perceived fairness of prices. For that reason, the three models developed in this work
analyze the potential effects of social preferences on price discrimination strategies, both
under quality uncertainty and under perfect information. Before presenting the game-
theoretical model, the literature analysis assesses the current state of research. It identifies
the pricing strategy (and in particular, price discrimination) as an attractive driver of
firm profitability and points out the negative side-effects of particular price patterns on
consumers. By that, the literature analysis integrates the insights from theoretical and
empirical works in order to identify potential gaps that will require more attention from
future research. The major gap, namely the incorporation of social preferences on the

profitability of price discrimination, is the subject of the dissertation project.

The first part of the literature analysis (Section concerns the characteristics of a
good — in particular the uncertainty about its quality which constitutes an important aspect
of the model presented in Section The second part (Section examines how firms
can optimally respond to the ex-ante uncertainty of consumers. The variety of reactions of

customers to the behavior of firms is discussed in the third part (Section [2.3). Finally, the
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current state of research is evaluated, providing evidence that the following models address

important topics not yet adequately covered.

2.1 Product Characteristics

In many markets, consumers and producers have different pieces of information about
various aspects of the transaction, so that there is an information asymmetry (Jost| (2014)).
On the one hand, consumers might know more about their preferences, how often they
will use the good or how they will treat a good after the purchase. On the other hand,
firms might have more information on the costs of production, true characteristics or the
superiority compared to competing products than consumers have before the purchase. In
particular, there might be ex-ante uncertainty on behalf of consumers about a product’s
quality (where quality includes all attributes the consumer values, such as the taste, design
or durability, see |[Liebeskind and Rumelt| (1989)). If consumers cannot judge the quality
of a good at first sight, they must seek additional information — either by search (ex-ante)

or by experience (ex-post), as pointed out by Nelson| (1970)).

Depending on the level of information consumers have about product characteristics,
various types of goods can be identified. |Nelson| (1974, p. 730) therefore distinguishes
between goods with search qualities which consumers “can determine by inspection prior to
purchase of the brand” and goods with experience qualities “that are not determined prior
to purchase”. Water is a search good, because consumers exactly know the characteristics
before the purchase. Contrarily, having dinner in a restaurant describes an experience
good because customers cannot judge the taste of the meal, quality of ingredients or the
size of the portions when ordering their preferred menu. For credence goods — a term
introduced by Darby and Karni| (1973) — quality cannot be perfectly determined even after
the purchase, such as in case of medical services or car repairs. Most products exhibit
several types of characteristics; a car has search qualities (for example color), experience
qualities (actual fuel consumption) and credence qualities (safety in car accident). In the
following, the term “search good” will be used for those goods where consumers are able
to assess the quality before the purchase. Similarly, the term “experience goods” will be

used to describe those goods that mainly feature experience qualities, so that consumers
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do not know the quality ex-ante but perfectly learn it ex—pos‘ﬂ

Although consumers can generally seek additional information before the purchase, they
are not always successful in perfectly assessing the quality without consumption. Search
costs might be too high to perfectly infer the qualities of all products offered in a market
or consumers might not be sure whether the obtained information is correct (Andersson
(2002)). Consumers cannot judge the quality of a detergent before the purchase but might
read independent product tests, consult the service personnel at the store or search for
consumer reports in the internet. It is unlikely, however, that the high search costs justify
the comparably low price for detergents, so that the consumer is rational not to collect
as much information as possible about the detergent but simply try one. Consumers
can also use the recommendations of experienced consumers in order to better assess the
quality before purchase. However, the recommendations are only useful when preferences
of consumers are correlated and the product features are actually the same for all units sold
(see Nelson| (1970)). These are major reasons why consumers cannot evaluate the quality
of many goods without incurring substantial costs before the purchase (Darby and Karni
(1973)).

Apparently, the characteristics of a good do not only affect the level of search costs but
in turn also influence the firm’s strategy (Homburg and Krohmer| (2009)). New products,
for instance, could be launched at a special price, inducing consumers to try the unknown
good. In addition to that, the advertisement of a search good might contain different
information about the product characteristics than the advertisement of an experience good
which focuses more on emotional aspects, as pointed out by Nelson (1974). If a firm sells
an experience good, it may have an incentive to decrease the uncertainty and implement
different instruments to better inform its customers. In the following, the different causes

and consequences of consumer ex-ante uncertainty on product features are outlined.

2.1.1 Causes of Quality Uncertainty

In many situations, consumers (and sometimes even firms) are not sure before the purchase
transaction whether the true characteristics of the product will be as expected. There

are several causes for quality uncertainty in case of experience goods. On the one hand,

! Since credence goods will not be part of the theoretical models, they will not further discussed in detail
here.
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consumers sometimes make mistakes when judging the quality of a product (Rogerson
(1983)) or they learn their true preferences only after consuming the good (Villas-Boas
(2006))|ﬂ If the production technology is imperfect, some of the products sold are defective
and firms cannot always sort out the defective units before selling them. For some reasons,
food can perish before the expiration date but the producer might not anticipate the

reduced quality when the product is delivered to the supermarket.

More often, however, the uncertainty results from the firm’s strategic decisions not to
disclose all available information about the product quality, such as the comparably low
expected product life time measured in tests before the market launch. Another influencing
factor is the heterogeneity on the producer side of the market: if different “types” of firms
exist in a market that sell different quality levels, they may not always be able or willing
to reliably communicate the true product characteristics to consumers (Stiglitz (1989)). A
producer of earphones has no incentive to communicate to consumers that tests revealed
an expected durability of only 12 months. Instead, a high quality producer might want to
claim the extraordinary sound quality of its product in order to increase their willingness
to pay. But why should consumers trust this claim if other brands with similar statements

sell only low quality?

The uncertainty regarding product quality also depends on the extent to which firms
can define the characteristics of their goods. In some models, the firm can directly choose
the quality sold (Klein and Leffler (1981))E|, or at least whether to use a good or a bad
production technology, as assumed by |Liebeskind and Rumelt| (1989) and Allen and Faul-
haber| (1988)). Other models (specifically those in the context of quality signaling) assume
that quality is given exogenously and firms observe the quality of their own products before
setting prices and other signals (for example Milgrom and Roberts| (1986))). In the follow-
ing, the term “quality uncertainty” is thus used to describe the informational advantage

of firms vis-a-vis their customers in terms of the true characteristics of a product.

2 According to [Erdem and Keane| (1996)), differences in advertising signals and consumption experiences
lead to an endogenous heterogeneity among consumers with respect to the expectation on product charac-
teristics over time, despite identical ex-ante expectations of quality.

3 Under perfect information, the optimal qualities in a model of vertical differentiation are derived by
Tirole (1988) and [Choi and Shin| (1992]).



2.1. PRODUCT CHARACTERISTICS 13

2.1.2 Consequences of Quality Uncertainty

The information asymmetry has various effects on firm strategies, consumer behavior and
market characteristics. Due to its informational advantage, the firm can behave oppor-
tunistically and abuse the consumer’s lack of information (Jost| (2014))). In a one-shot
game, a firm can set a high price and produce low quality instead (moral hazard). If prices
in the market decrease as a response to consumer uncertainty, high quality firms leave the
market (adverse selection) and the market could even fail (see |Akerlof (1970)).

A key question concerns the optimal price for experience goodsﬂ In a model with two
firms and consumers who learn their preferences ex-post, Villas-Boas| (2006) demonstrates
that a firm selling high quality products can charge a lower price in the first period and a
higher one in the second period. Firms can then gain an informational advantage by having
a large market share in the beginning. However, the model demonstrates that market shares
converge in the long run, as a higher market share induces a firm to charge higher prices
and thereby leads to a relatively lower demand from new consumers. Assuming that health
services constitute an experience good, Hoerger (1990)) provides empirical support that new
patients pay a lower price and learn about the quality of the service. When a patient visits
the physician again, he should then be willing to pay a higher price.

The imperfection of information has further consequences for the market characteris-
tics. By having superior information, the firm possesses some form of monopoly power of
information (Cabrales and Charness (2005))), resulting in inefficiencies and a loss in social
welfare. Additionally, search costs of consumers lead to a reduction in the variety of prod-
ucts (Stiglitz (1989))). Rogerson| (1983) relates the product quality to the size of firms. He
finds that high quality firms are larger, since satisfied consumers recommend the products
and create additional demand. Low quality firms, contrarily, are smaller because they
dissatisfy consumers who will then stop buying from the firm.

According to |[Nelson| (1970)), locations of firms are inherently related to the product
quality. In the case of experience goods, consumer must try more goods in order to find
the “right match”. |[Nelson| (1970) therefore presumes that stores selling experience goods
are located less closely to each other compared to those selling search goods. In case of

experience goods, quality cannot be determined before the purchase anyway and prices are

4 See Section for further details on price signaling.
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more difficult to compare which decreases the attractiveness for consumers to visit several
stores. Contrarily, Bester| (1998) argues that price competition is less severe for experience
goods and this in turn leads to minimum horizontal differentiation in equilibrium: If both
firms sell high quality, they must charge a price premium anyway and horizontal differen-
tiation is no longer necessary to soften price competition. This would suggest a clustering

of firms offering experience goods rather than of those selling search goods.

Further consequences of asymmetric information about product characteristics regard
the market structure. Dana and Fong (2011) explain that oligopolies can sustain a high
quality equilibrium due to the threat of reputational losses and discontinued tacit collusion.
Competition, contrarily, reduces the price premium charged for high quality and thereby
makes it more attractive for firms to switch to a low quality equilibrium. In a two-period
model, Krahmer| (2003)) considers a different type of information asymmetry. Consumers
learn their valuation of the new product after consumption but this information remains
private. The author investigates the introduction of a new experience good of unknown
quality to consumers which competes with a good of known quality. Due to the asymmetry
of information, the firm selling a new experience good cannot incorporate the true utility
of the good in the price. As a consequence, new experience goods are not sufficiently often

introduced from a social welfare perspective.

2.2 Firm Strategies

2.2.1 Quality Signaling

As outlined above, quality uncertainty especially evolves when firms selling different quality
levels are grouped together so that consumers cannot differentiate which quality they buy
(see Stiglitz (1989)). Given that an individual’s utility increases in the product quality,
a so-called high quality firm often wants to reveal the superior product characteristics to
consumers in order to raise their willingness to pay. Contrarily, a so-called low quality firm
can benefit from the uncertainty by charging a comparably high price until consumers learn
the true qualities. For that reason, a firm producing a lower quality rather prefers to hide

the product features, while a firm selling high quality uses particular signals in order to
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resolve quality uncertaintyﬂ Although these signals differ in many aspects, they all have in
common that they cause costs (so called information costs, [Homburg and Krohmer| (2009))
to the firm which wants to reveal its true identity, for example as a high quality producer.
At the same time, other firms — such as low quality sellers — do not find it profitable to incur
these costs as well, so that consumers can infer the type of the firm by observing which
of them invests in the costly signal. Only if a firm realizes higher profits from signaling
quality, it can make up for the intitial investment in the long run. Game-theoretical models
identify two forms of equilibria. Assuming that there are two types of firms on a market,
a pooling equilibrium requires that both select the same action (for example set the same
price), whereas a separating equilibrium implies that both types act differently. Only in
the latter case, consumers can determine the type of the firm ex-ante. Some of the most

important instruments to deal with quality uncertainty are discussed below.

Warranty

A warranty compensates the buyer when the product does not fulfill the promised quality,
for instance due to a break down, and buyers no longer bear the risk of a defect product
alone (Akerlof (1970)). If warranties are perfect, uncertainty is removed and consumers
effectively buy a search good (Tirole (1988))): Even if the product turns out to have a bad
quality, consumers receive a new one or a (financial or material) compensation, so that
their consumption utility is not decreased.

Theoretical research has studied the role of warranties in several contexts. [Kubo| (1986])
assumes that the monopolist’s product breaks down with an exogenously given probability.
He shows that an optional guarantee (as opposed to a good without guarantee or a good
with tied-in guarantee) can be used as a discrimination device. Only consumers with a
higher income buy the optional guarantee. In equilibrium, the firm decides to offer the
product with an optional guarantee if the income differences are sufficiently high. In a
similar vein, |Gal-Or| (1989) examines the case in which the firm can signal its product

quality only through the length of the warranty. The product quality is given and firms

5 Consumers can also search for additional information and screen the market to find the appropriate
quality. Nevertheless, the level of search costs, the availability and the verifiability of information about
the good limit the consumers’ ability to effectively distinguish between different qualities (Homburg and
Krohmer| (2009)).



16 2. ANALYSIS OF THE LITERATURE

compete in quantities (assuming that the output is not observable to consumers). A firm
with a more durable good might offer the longer warranty in equilibrium. However, if the
expected durability of the low quality good is comparably low or high, the firm selling the
less durable good offers the longer warranty. In both cases, consumers learn the quality
ex-ante through the length of the warranty, because knowing the particular cost levels
allows them to distinguish between the two separating equilibria. The model of [Lutz
(1989) applies a different approach by assuming that the probability of a product break
down is also influenced by the consumer’s maintenance effort which is unobservable to the
monopolist. If the consumer observes the exogenous product quality before the purchase,
the monopolist only provides a partial warranty. Whether the warranty is higher for low or
high product quality is ambiguous. If consumers cannot observe the quality ex-ante, they
can always infer it from the offered price and warranty contract, since pooling equilibria
do not exist in this model.

Warranties have some disadvantages, though. Anticipating the costless replacement of
a defective item, consumers may handle the product inappropriately (moral hazard). As
a consequence, firms providing warranties may attract exactly those consumers who use
them in such way (adverse selection). Firms can counteract both issues by only providing
partial warranties (Allen| (1984)). In this context, Allen (1984) shows that firms might set
prices below marginal costs. Nevertheless, partial warranties can involve other problems,
such as the enforcement and measurement (Liebeskind and Rumelt| (1989)): When exactly
is a product “defective” and must be replaced within the scope of the warranty? How does
the customer get a new one? These problems show that warranties might not always be

the optimal instrument for firms to efficiently resolve the quality uncertainty.

Advertising

Relative to warranties, advertising does not change the underlying value of a good but can
instead reduce search costs of consumers by providing information about the product before
the purchase. It is one of the most prominent form for observable fixed costs which only high
quality firms are willing to invest, since they are able to recuperate the investment through
a price premium (Rogerson| (1983)). Other related investments include store locations or

sponsoring activities and many of the insights from models incorporating advertising may
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be transferred to these other types of fixed costs.

One key difference between the theoretical models on signaling with advertising is how
and to what extent advertising informs consumers who are ex-ante uncertain about prod-
uct quality. Following the intuition of Nelson| (1974)), [Milgrom and Roberts| (1986)) develop
the first model in which the monopolist can apply both the dissipative advertisinéﬂ and
the price as a signal of its product quality which is exogenously given. Advertising (here
modeled as an investment observed by consumers) is used as a signal of quality if the cost
differential between high and low quality is not too large. Hertzendorf (1993)) uses a more
realistic approach in modeling advertising as a stochastic variable in a monopoly. Con-
sumers who do not see an advertisement might infer that the quality is low and unwilling
to buy the good at a high price. Given that price and quality are correlated, the author
shows that advertising is only used when the two types pool in prices, as it does not con-
vey any additional information if the types already set different pricesﬂ Contrarily, if a
small fraction of consumers in a competitive market with a high and a low quality seller
is informed about qualities before the purchase, |[Yehezkel (2008) ascertains that the high
quality duopolist still invests in uninformative advertising, while it does not advertise if a
medium fraction of consumers is informed. In this case, the high quality firm separates by
using only the price as signal. Both firms obtain the highest profits if only some consumers
are informed ex-ante.

Despite the differences in modeling advertising and in the effects on consumer behavior,
a common feature concerns the impact on welfare. If advertising only serves to signal the
true quality of a good, firms often invest excessively and thereby reduce social welfare. This
“burning of money” constitutes a substantial disadvantage of implementing advertising as

a quality signal (see Tirole| (1988)).

Reputation

Reputation refers to “consumer’s beliefs about a firm’s future behavior based on its past

and present actions” (Liebeskind and Rumelt (1989, p. 602)). The reputation mechanism

% Dissipative advertising does not convey objective information about product features to consumers.
It is also called “uninformative (or persuasive) advertising” and opposed to the “informative advertising”
featuring objective information on the product attributes (see [Bagwell (2001))).

"[Moraga-Gonzalez] (2000) also analyze the case in which the two types endogenously determine the
fraction of informed consumers through advertising. Due to the underlying assumptions, however, the
analysis only finds pooling equilibria if consumer valuation is sufficiently high.
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can work across products (for multi-product firms) and across time.

In the first case, the reputation of one product might spill over to another product. A
consumer who is satisfied with the quality of his new walking shows updates his expec-
tations on the quality of the trekking backpack of the same brand. This phenomenon of
umbrella branding requires that the products are sold using the same brand name so that
consumers can make inferences about the quality of one good after having experienced
another good of the same brand.

Several game-theoretical models support the positive effects of umbrella branding. It
provides a solution to the moral hazard and adverse selection problems in markets with
quality uncertainty. In a moral hazard setting, |Hakenes and Peitz| (2008) find that umbrella
branding is used in a high quality equilibrium for medium levels of the detection probability
and medium levels of costs. More generally speaking, high quality firms only employ
umbrella branding if the detection probabilities of the two goods are sufficiently similaﬂ
However, the researchers abstract away from other quality signals, as firms do not set
prices strategicallyﬂ An earlier model by |Wernerfelt| (1988]) does not suffer from this major
limitation of Hakenes and Peitz] (2008) and allows firms to use the price as an additional
signal. Supporting the strength of umbrella branding in an adverse selection environment,
this model picks up the idea that a firm which has already established a reputation with
an existing product introduces a new one and sells both of them in a second period. In
the end, umbrella branding is only used by firms selling two high quality products, while
prices are the same for all firm types. |Andersson| (2002) demonstrates that the use of
umbrella branding might sometimes even be required for launching a new product in a
market, because the high quality claim would otherwise not be credible.

Umbrella branding has both advantages and disadvantages. From the consumer per-
spective, the familiar brand name reduces the risk of purchasing a product of unknown
quality and firms can economize on the costs of establishing a brand (Cabral (2009)).
However, if products are sold under the same brand name, the breakdown of one product

also deteriorates the sales of another product (Cabral (2009))@ Additionally, if consumers

8 This further implies that umbrella branding might not work for products with very different levels of
search, experience and credence qualities.

9 In their model, there are enough consumers who bid for the offered good in an auction which is in turn
sold at a price equal to the reservation price.

10 This is why umbrella branding constitutes a credible signal of product quality, see [Erdem and Sun
(2002).



2.2. FIRM STRATEGIES 19

do not feel that the new product fits the old one, the perceived quality can decrease, as
pointed out by the empirical study of Erdem (1998]). Interestingly, the study also provides
evidence that this so-called carry-over effect works in both directions if goods are launched
sequentially: the perception of an old product can also be altered through the introduction

and consumption of a new one.

Despite the effect of reputation across products, it can also be considered in a temporal
dimension. In this case, the eventual loss of future sales once that low quality has been
distributed provides a rationale for firms to offer high quality from the beginning on.
Consumers lose their confidence in the firm if it has deviated to a low quality strategy and
will not pay a high price again. [Klein and Leffler| (1981)) demonstrate that a price premium
is a necessary requirement for sustaining a reputation for high quality, so that a firm has
no incentive to offer low quality and benefit once from an improvement in profitability.
They observe that consumers are willing to pay a higher price after quality is verified and
to repurchase again. Since the premium would invite new firms to enter the market, the
authors argue that firms compete in other dimensions than price and deter entry in this way.
The model of |Allen| (1984) overcomes this limitation of non-price competition. Consumers
are assumed to know the cost functions of firms and observe their outputs, thereby inferring
the sold quality. Firms can still charge a premium for high quality because a price reduction

would accordingly change the consumers’ quality expectations and lead to zero purchases.

The implementation of a reputation mechanism over time does not only depend on the
profitability for firms but also on the expectations of consumers. If, for example, consumers
are too optimistic about the expected quality, firms might find it attractive to deviate to
low quality. This intuition is studied in a game-theoretical model by |Allen and Faulhaber
(1988)). By introducing noise in the production process, the authors investigate the case
in which the quality of production technology and the quality of output are not perfectly
correlated. If consumers expected the firm to use a good machine with certainty, the firm
would be better off to buy a bad one and sell low quality. Hence, for perfect selection
of production technology (that is, the firm receives the desired technology for sure), only
low quality survives in equilibrium. Only if firms actually receive a good technology with
some probability smaller than 1, a high quality equilibrium can exist because consumers

are skeptical enough and have lower ex-ante expectations of quality.
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Price

Given the ex-ante uncertainty of consumers, firms can also use prices to convey information
about the product in question. In this case, prices do not only reflect the demand conditions
anymore (as in case of full information). According to [Stiglitz| (1989), they are stickier and
serve as a barrier to entry. Price signalling means that firms selling distinct goods set
different prices in equilibrium, so that consumers can correctly infer the characteristics of
the good sold by each type. Narasimhan| (1984) suggests that firms should internalize the
information costs caused by quality uncertainty and thereby offer higher coupons for new
goods. Since repeat buyers learn about their willingness to pay for the given quality, the
firm can then charge a higher price, as indicated by the formal model of Milgrom and
Roberts| (1986). Liebeskind and Rumelt, (1989)) also take into account that consumers stop
purchasing a good if they receive bad quality. They show that a discount can convince
consumers to buy the good in the beginning, but higher prices in the following periods
make up for the up-front losses as long as high quality is sold.

A different view on the price development over time is given by the formal model of
Bagwell and Riordan|(1991)). It distinguishes between informed and uninformed consumers.
A firm selling high quality separates in equilibrium by charging a high price. Contrarily,
a pooling equilibrium only exists if the proportion of informed consumers is in a medium
range. Interpreting their static model in a dynamic way, the authors infer that prices
for high quality decrease over time, since more consumers become informed about the
actual quality. The model of Hoerger| (1993) also accounts for consumer heterogeneity
by distinguishing new customers and repeat customers. In this scenario, he finds that a
high quality monopolist should optimally introduce a two-part pricing strategy with a low
price charged to new customers and a higher price to repeat customers, while a low quality
producer should employ a reverse schedule. The monopolist effectively discriminates among
consumers.

Summing up, the pricing strategy plays a major role for experience goods, because it
conveys information on the characteristics of the products. It is a key lever of profitability
(Simon and Fassnacht| (2008])) for search, experience and credence goods. One particular
pricing strategy, namely price discrimination, accounts for heterogeneity among consumers

in terms of their willingness to pay, as emphasized by the model of Hoerger, (1993)). Price
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discrimination is also a major aspect of the models presented in Sections [3] [] and [5] and

thus discussed in more detail below.

2.2.2 Price Discrimination

Price discrimination has been a major topic in the past, both for theoretical and empir-
ical researchers, and in many cases, the findings and implications are still contradicting.
According to Armstrong (2006, p. 1), price discrimination is given “when two ‘similar’
products with the same marginal cost are sold by a firm at different prices”. This defini-
tion highlights that goods offered at different prices must be perceived as homogeneous and
comparable by consumers. It also points out that sometimes differences in prices may be
due to corresponding differences in costs, for example due to the delivery or customization
of the good or due to differences in qualities, in which case the firm does not discriminate
among its consumers (Stole| (2007)).

Apart from the specifications given by the definition, firms must account for additional
aspects when thinking about whether to implement a price discrimination strategy. [Varian
(1989) presents three requirements for price discrimination. First, the firm must have
some sort of market power. In a perfectly competitive environment, firms can only charge
a price equal to the marginal costs, leaving no opportunity to charge different prices to
its consumers. Second, the firm must be able to identify and distinguish consumers in
some way. The required consumer heterogeneity can either be observable (for example
age, gender) or unobservable (for example preferences, income, search costs). In the first
case, the segmentation is mostly given exogenously and is thus outside the scope of the
ﬁrmE, while in the second case, consumers often endogenously self-select into particular
segments. The firm’s decision whether to price discriminate is therefore also related to the
question of how (and how much) information about the potential customer base can be
gathered (Armstrong (2006))). The technological development has facilitated the acquisition
of customer information and enhanced the precision of firms to target their customers (Liu
and Serfes (2005)), leading for instance to the increasing implementation of dynamic pricing
in retailing. The third requirement which Varian (1989) mentions concerns the arbitrage:

the successful implementation of price discrimination requires that consumers cannot resell

1 The firm can only determine the boundaries of a segment, for example reduced prices for all persons
under 18, but not the individual realization of the segmentation variable.
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their goods to other consumers. Otherwise, consumers with a low willingness to pay can
make a profit from buying a good at a low price and selling it at a higher price to consumers
with a high willingness to pay[r_zl

In addition to the three conditions for price discrimination outlined by |Varian (1989),
Simon and Fassnacht (2008) emphasize that the consumers within a segment should be ho-
mogeneous, whereas the segments should be heterogeneous with respect to the underlying
discrimination characteristics. They further list four requirements regarding the segmenta-
tion criteria. First, these criteria should be relevant for the behavior of consumers. Second,
they need to be observable and measurable. Third, the individuals’ realization of the seg-
mentation criteria should not be subject to frequent changes but be stable over time (for
example people wear shirts of different colors, so that this does not constitute a meaningful
criterion for a market segmentation in the long run). Last, the authors claim that the cho-
sen criteria should be related to the market instruments used for implementing the price
discrimination strategy.

Price discrimination has benefits and costs. A firm might increase its profit by better
extracting the consumer surplus. While some consumers pay higher prices, others might
enjoy lower prices both in monopoly and duopoly (Holmes| (1989)). In any case, firms incur
internal and external costs by implementing a price discrimination strategy (Fassnacht and
Mahadevan| (2010), |Anderson and Simester| (2001), Liu and Serfes| (2005)). Internal costs
include operational costs (for example printing coupons) and costs for market research in
order to identify customer characteristics. External costs involve reduced quality perception
and negative reactions on behalf of consumers, such as fairness concerns (Lo et al.| (2005)).
In the extreme, a firm might even prefer a uniform price schedule if negative reactions
substantially lower the willingness to pay, as shown by |[Anderson and Simester| (2001)). If
the costs overweight the benefits, price discrimination can reduce the profits.

The effects of price discrimination on profits and welfare are multi-faceted and very
complex, especially when it comes to competitive markets. A monopolist will only price
discriminate if it leads to higher profits than a uniform pricing schedule. These implica-
tions from monopolistic markets cannot be directly transferred to oligopolies, because the

interdependence of firms’ pricing decisions would be neglected. Whether price discrimina-

12 The consequences of arbitrage on a price discrimination strategy are considered in a formal model by
Jeon and Menicucci| (2005]).
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tion enhances profits in a competitive setting depends on the form of heterogeneity among
consumers, the products and the price discrimination instruments, see [Stole| (2007). Arm-
strong| (2006)) and |Stole| (2007)) provide thorough discussions about the consequences of
price discrimination on firm profit, consumer surplus and social welfare.

There are different forms of price discrimination. [Stole| (2007) discerns interpersonal
discrimination (where a firm discriminates across consumers) and intrapersonal discrim-
ination (where a firm discriminates across units but each consumer is offered the same
schedule). The most common distinction is originally based on the seminal work of |Pigou
(1920)EL It identifies first, second and third-degree price discrimination. Another specific
form of price discrimination is based on the consumers’ behavior, receiving increasing at-
tention due to the technological advancements and the rise of online retailers. These types

are discussed in more detail belowl'l

First-Degree Price Discrimination

First-degree price discrimination describes the perfect extraction of consumer surplus. For
every unit of output the firm charges the maximum price that the individual consumer is
willing to pay (Varian| (1989)). In a monopoly, the firm maximizes its profit by appropriat-
ing the whole gains from exchanging goods. Since consumer surplus is zero, this monopoly
outcome is Pareto efficient. Stole| (2007)) further finds that in oligopoly, first-degree price
discrimination leads to excessive entry and industry profits might fall compared to uniform
pricing. Perfect price discrimination can be illustrated by the example of a bazaar or price
negotiations about a new production facility customized to the needs of the client, where
sellers bargain with each potential client individually on the price. In this process, sellers
attempt to identify the buyer’s reservation price and to maximize their profits.

However, in most situations the perfect discrimination is not applicable for two reasons.
On the one hand, the firm might not have sufficient information about the consumer and is
thus unable to set the prices precisely enough. On the other hand, the firm cannot credibly
commit to its “take-it-or-leave-it” price schedule. In any case, the firm would still prefer

to sell another unit at a slightly lower price than the first offer instead of not selling the

13 Another distinction from the management perspective is provided by [Png (2013) who distinguishes
between complete discrimination, direct segmentation and indirect segmentation.

1 Other specific forms of price discrimination include advance purchase discounts or product bundling
which will not be presented within the scope of this work.
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unit at all (Armstrong (2006)). These two major problems limit the implementation of
first-degree price discrimination in real-life situations; it constitutes a rather abstract form

and benchmark for theoretical considerations.

Second-Degree Price Discrimination

Second-degree price discrimination is characterized by a non-linear price schedule. All
consumers are offered the same price schedule but prices differ per quantity or quality
and customers decide which good they prefer. Common examples of second-degree price
discrimination are the quantity-based and the quality-based price discrimination. In the
first case, a firm charges different prices for large and small package sizes, where some
individuals prefer to buy larger packages, while others prefer smaller ones. In the second
case, goods of different qualities are sold at different prices. Individuals can read some
articles of news magazines for free online, whereas more detailed reports are available only
for registered customers who pay a monthly fee (“paid content”). If consumers can decide
where to buy the good, the second-degree price discrimination can also have a geographical
dimension. The self-selection into different segments is caused by consumer heterogeneity

which, according to [Stole| (2007)), can relate to both vertical and horizontal characteristics.

This mechanism has several advantages. It provides firms with an easy and inexpensive
opportunity to identify different consumer segments when other differentiation character-
istics are too costly to be applied or simply not available (Phlips (1983)). Consumers
strategically respond to the menu offered by the seller by selecting their preferred option
(Acquisti and Varian (2005))@ Nevertheless, second-degree price discrimination also goes
along with a cannibalization problem (Stole (2007)). The demand (and thus the price) for
a product is directly dependent on the price set for the other product(s). For that reason,
a product does not only compete with goods sold by competitors but also with those sold
by the same firm featuring a different quantity or quality level (Moorthy (1984)). The
cannibalization problem alters the firm’s optimal price and quality choices. One solution
to the competition between products of the same firm is a reduction in the offered variety.

This endogenous aggregation of different consumer segments in the absence of economies

15 In case of first or third price discrimination, consumers can only decide whether or not to buy the good
at the offered price.
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of scale or scope is pointed out by Moorthy (1984)@ Otherwise, excessive cannibalization
would reduce the monopolist’s profit.

In addition to that, price discrimination can have further consequences on the product
quality provided by the monopolist. In a seminal paper, Mussa and Rosen (1978) show
that consumers in a monopoly with vertical diﬂerentiatiorﬂ receive lower quality levels
than in an oligopoly if the firms price discriminate based on quality. The rationale for
this observation is the following: since customers can switch between different quality-
price combinations, the monopolist cannot charge a too high price for the highest quality.
Furthermore, it might decide not to serve customers with the lowest preferences for quality:
selling to consumers with a low willingness to pay requires a very low price, which in turn
would induce other consumers with a medium taste for quality to switch to the lower
product variant. This additional cannibalization effect of a price reduction can reduce the
overall profit of the monopolist. As a result, the firm rather reduces the quality in order to
achieve a higher profit, leading to the fact that all except for the high value consumers are
provided with inefficient quality. As |[Srinagesh and Bradburd| (1989)) observe, this finding
is caused by the assumption that consumers with a higher overall utility of quality also
derive the higher marginal utility of quality. They generalize the findings of Mussa and
Rosen| (1978)) by concluding that the segment with the lower total utility will receive an
inefficient level of quality compared to the case of competition.

In a setting of quantity-based price discrimination, |Jeon and Menicucci (2005) relax the
assumption that customers do not arbitrage. Instead, two heterogeneous consumers can
form coalitions (which cause transaction costs) where a neutral third party maximizes the
sum of the two expected utilities. In this setting, the monopolist can suffer from customer
coordination. The optimal sale mechanism, however, prevents arbitrage and results in
the same profit as if arbitrage was not allowed. Coalitions could occur in equilibrium if
consumers are better informed about each other’s preferences than firms.

Using a spatial model with two competing firms, Desai| (2001) assumes that consumers

belong to either the high or the low value segment, where consumers of the same segment

16 Note that Moorthy (1984, p. 288) develops a model “based on the third-degree discrimination model
of Pigou”. Introducing a self-selection mechanism, however, would imply a form of second-degree price
discrimination in the more modern typology. The lack of precision in delineating the different forms is
discussed by [Stole| (2007).

7 In a model of vertical differentiation, consumers traditionally differ in their preferences for product
quality or their individual income, while all would like a higher quality at a given price.
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have identical vertical preferences. In each segment, consumers are furthermore distributed
horizontally@ The two firms compete in prices and thus need to balance both the can-
nibalization effect from offering two goods to heterogeneous consumers and the influence
of competition. If transportation costs of low value customers are smaller, competition
is intensified and the cannibalization problem becomes more severe, because high value

consumers find it increasingly attractive to buy the lower quality good.

The practical relevance of second-degree price discrimination is further supported by
empirical evidence. |Cohen (2008) emphasizes the existence of quantity-based price dis-
crimination for consumer goods. Studying the different package sizes and prices for paper
towels, he finds that 35-45% in the price variation is due to discrimination. Charging a
uniform price per unit would lead to higher unit prices for larger package sizes and lower
prices per unit for small packages. |Verboven (2002) examines the quality-based price dis-
crimination in three Furopean car markets, considering the differences in prices for diesel
and gasoline cars that cannot be explained by differences in production costs. Since con-
sumers differ in the annual mileage, a seller can set a relatively higher price compared to
production costs for Diesel cars that involve lower fuel costs (due to a lower fuel price and
a lower consumption per mile). While individuals driving very much will find it profitable
to invest in a diesel car, those with a lower annual mileage will prefer a gasoline one. The
author finds that about 75% to 90% in the difference between prices for gasoline and diesel
cars is due to the sellers’ discrimination with respect to the heterogeneity in consumer
mileage. |Leslie (2004) points out that Broadway theaters can raise their profit by com-
bining second (that is, different seat locations within the theater) and third-degree price

discrimination (regular and discounted tickets) in an empirical study.

Third-Degree Price Discrimination

In case of third-degree price discrimination, consumers are assigned to different segments.
Prices only differ across segments but not within consumers of the same segment. More-

over, individuals cannot switch from one group to the other. Common examples include

8 A model of horizontal differentiation assumes that consumers have an individual preference about a
specific product characteristic and derive a disutility depending on how far the actual good differs from the
ideal variant.
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student discounts, where regular consumers pay a different price than students. Each seg-
ment pays the same price per unit, while switching is not possible. Third-degree price
discrimination requires the firm to have sufficient information in order to correctly assign
customers to a segment (if not given automatically) and to set the optimal prices based
on these segments. The firm must also be able to enforce the segmentation and prevent
customers from switching to another segment (Moorthy (1984)), such as denying young
people a senior-citizen discount.

Many models assume that the segmentation is given exogenously (see for example
Corts| (1998)). The definition of consumer segments is a key concern for the seller, though,
because it influences the optimal pricing strategy (Varian (1989)). Often, the segments
(also called markets) are characterized with respect to their demand elasticities. The
segment with more price-sensitive customers has a more elastic demand and is considered
as the “weak market”, while the segment having a less elastic demand is called the “strong
market” (Armstrong (2006)). It follows that the strong market pays the higher price and
the weak market pays a lower price, according to [Varian (1989)@ Corts| (1998) shows
that duopolists having different views on the market segments set prices asymmetrically, a
finding commonly referred to as best-response asymmetry.

Lo et al. (2005)) also assume that consumers are exogenously assigned to segments, but
apply a different characteristic in the context of experience goods. The authors assume
that consumers buying an experience good differ with respect to their knowledge about the
product features: while some are able to assess the quality before the purchase better (so-
called “experts”), others have no prior knowledge (“non-experts”). In this way, targeting
the experts with a relatively lower price signals the non-experts the high quality of the
good. By reducing the quality uncertainty to non-experts, the monopolist can charge a
higher price from this segment. This finding obtained in their experiments contradicts the
general notion that consumers suffer from paying a higher price than otherﬂ

If third-degree price discrimination is transferred to an input market (as modeled by
Inderst and Valletti (2009)), a monopolistic supplier does not only have to decide which

downstream firm should pay the lower price. It is additionally confronted with potential

19 Werboven| (2002) further distinguishes between short-term and long-term elasticities in his empirical
study. Most of the theoretical models abstract away from long-term effects, such as substitution with other
products or new product launches as a response to low consumer demand.

20 See for instance |(Campbell| (1999a)) or Xia et al|(2004).



28 2. ANALYSIS OF THE LITERATURE

vertical integration and the interdependence of demands for the products, increasing the
complexity of the pricing decision. If the two downstream firms differ in their cost struc-
tures, the authors find that the more efficient firm pays a lower price, implying that the
ex-ante differences in firm competitiveness are further augmented by the introduction of

price discrimination by the supplier.

The question of which segment should receive a lower price becomes even more interest-
ing in a competitive setting. In this case, Holmes| (1989) states that the demand elasticity
consists of the industry-demand elasticity (the consumer disposition whether to purchase
at all) and the cross-price elasticity (the consumer disposition to switch to another seller).
His model reveals that even if both firms identify the same segment as strong (or weak,
respectively), the duopolists may not benefit from price discrimination if they target the
“wrong” customer segmentlﬂ Contrarily, |Chen| (1997)) considers the case in which firms
are ex-ante symmetric and customers develop brand preferences (in the form of switching
costs) after the first period, implying that firms become ex-post differentiated. Now each
duopolist regards its previous customers as the “strong” market, leading to best-response
asymmetry. The model shows that setting a lower price for customers of the rival firm
intensifies competition and leads to inefficient switching and lower profits, while consumer
surplus may be higher. A similar pattern is also suggested by Bester and Petrakis| (1996)),
while Shaffer and Zhang (2000) show that asymmetric switching costs can induce both
firms to target the same customer segment; one firm targeting its own customers and the
other one targeting its potential switchers. The model of |Chen et al.| (2001) reveals that
the duopolists might be better off if they make mistakes in identifying their own loyal
customers and potential switchers, since the competition in prices is weakened.

The ability to charge different prices to different segments obviously depends on the
firm’s set of information on consumer characteristics. If firms must acquire information
first, Liu and Serfes (2005) show that only a high quality firm finds it profitable to do
so and price discriminates (given the costs of information acquisition are sufficiently low),
while a low quality seller commits to a uniform pricing schedule. Since it doesn’t have to

fear strong competition from the low quality seller, the high quality firm always benefits

2! This result can arise when the weaker segment has a lower industry elasticity.
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from more precise customer information}

Behavior-Based Price Discrimination

In case of behavior-based price discrimination, the price a consumer needs to pay depends
on his past actions. It constitutes a special form of third-degree price discrimination. Op-
posed to the “static” types presented beforeFE], this form of price discrimination introduces
a temporal dimension — and is thus also referred to as “dynamic pricing”. It requires a
repeated interaction between buyers and sellers and the ability of a firm to identify the
buyer and his past behavior (Acquisti and Varian (2005)). A consumer who previously
bought several DVDs might be offered a higher price for a DVD player than a consumer
who purchases at the retailer for the first time, for example. [Rossi et al.| (1996)) provide
evidence that firms can indeed substantially benefit from including more information about
individual purchase behavior in their pricing decisions.

Nevertheless, the behavior-based price discrimination also reveals a commitment prob-
lem: Assume the seller offers a good in the first period. The consumer’s decision whether
to acquire this good reveals information about his preferences and willingness to pay. If
the consumer does not buy in the first period, the seller could reduce the price in order
to induce the buyer to get this product in the second period. If the seller cannot credibly
commit to a price schedule ex-ante, the buyer adjusts his behavior (for example by delaying
the purchase), hoping for a better offer in the future (Fudenberg and Villas-Boas| (2006))).

In turn, consumers might have an incentive to hide their true preferences or purchase
history if they otherwise fear to be faced with a higher price. In the online business,
consumers deactivate cookies or create new customer accounts for example (Fudenberg
and Villas-Boas (2006))). Hiding their true preferences, consumers incur various forms of
costs, such as investing time to install programs or searching for new retailers offering the
same good. |Acquisti and Varian (2005) develop a formal model where consumers can invest
in concealing their characteristics. Even if mechanisms to anonymize purchase activities
are not perfect, a seller only uses information on past purchases for price discrimination if

a sufficient number of consumers are myopic and the costs of hiding preferences are high

22 Precision of information is here modeled as the length of consumer sub-intervals; the smaller the
intervals, the more “precise” the information.
23 The other types of price discrimination can also be implemented if seller and buyer interact only once.
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enough. Rossi et al. (1996 argue that a frequently neglected aspect in these models on
behavior-based price discrimination is the cost of collecting and processing data as well as

negative side-effects resulting from fairness concerns (see Chapter [2.3.5)).

Coupons and Rebates

One mechanism for implementing a price discriminating strategy is to target consumers
with coupons. These do not only discriminate among consumers according to their demand
elasticities and individual costs of redemption but also inform consumers about products
and induce trial purchases (Narasimhan| (1984)). Firms can specify the coupon value (the
discounts consumers get), terms and conditions of the redemption and the duration@ The
effect of couponing on profitability is controversial due to the costs of issuing coupons, the
potential cannibalization effects and stronger competition (Neslin (1990)). Furthermore,
Shor and Oliver| (2006]) raise the point of distortions in price discrimination based on online
coupons: Consumers with lower search costs are more likely to get a discount, irrespective

of their true willingness to pay.

Rebates give consumers a refund after purchasing an item. |Chen et al|(2005) remark
that they allow a seller to discriminate among the buyer’s preferences after the purchase.
The firm could even increase the price before distributing the rebates and thereby increase

profits.

Overall, the past research identifies a large profit potential of price discrimination strate-
gies. They allow firms to better customize their prices to the individual preferences of their
(potential) customers. Nevertheless, the negative side-effects may not be neglected. These
do not only include the costs of implementation or effects on competition, but also the
reactions of consumers who observe the price differences. The following section provides a
theoretical background on why consumers do not always share the firms’ desire to differ-

entiate prices.

24 Krishna and Zhang| (1999) show that brands that are more favored should define shorter durations.
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2.3 Consumer Characteristics

2.3.1 Individual Preferences

The above-mentioned strategies aim at overcoming quality uncertainty and exploiting het-
erogeneity among consumers and share a common aspect: They are based on the as-
sumption of an economic agent. Assuming an individual to be a rational and purely
self-interested player, this standard in game-theoretical models has enabled the analyses of
a plethora of different research questions in all areas of business and economics. The use
of the same underlying assumption on individual preferences has furthermore allowed to
compare the behavioral predictions of different models.

Yet experimental evidence refutes the assumption that individuals only care about
their own material payoffs (Fehr and Fischbacher| (2002))). If individuals’ utility functions
in reality deviate from those embedded in standard game-theoretical models, the actual
behavior of individuals is likely to differ from that predicted by the models using standard
assumptions. How do consumers react when they learn that other consumers have pur-
chased the same good at a discount? Is it optimal to offer student discounts for the cinema
when people are concerned about the prices other consumers pay or about the huge rise in
profits the cinema can realize?

In standard game-theoretical models, these concerns would not matter — but intuitively,
they do to consumers in the real life. The questions demonstrate that incorporating other
non-economic components into the utility function of consumers has multiple implications
and raises further questions on how to adequately address those issues in game-theoretical
models — most of which have not yet been answered satisfactorily. First, how should the
utility function be modified in order to be “more realistic”’? As Fehr and Fischbacher
(2002, p. C30) note, deviating from the assumption of economic agents might “open
Pandora’s box because everything can be explained by assuming the ‘right’ preferences”.
So researchers need to be careful with adjusting the utility function without the appro-
priate empirical and sociological support. Second, which implications do the changes in
utility functions have on consumer behavior and, in turn, on the optimal firm strategies?
Schindler| (1998) shows that consumers are additionally motivated when getting a discount

which cannot be explained by the price reduction itself. Some research has been conducted
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on the effects of the types of preferences on pricing strategies, for example by |Ackerman
and Perner| (2004) or Loewenstein et al. (1989)). Most of the studies, however, have been
based on experiments, while theoretical research lacks somewhat behind to derive precise
implications for different decision situations. Third, what would happen if the firm ne-
glects any non-economic preferences although consumers actually care for more than just
their material payoff? This question concerns the extent of the consequences from having
inadequate assumptions and the precision of recommendations from theoretical models for
real-life applications. [Feinberg et al. (2002) show for instance that firms overestimate the
profit impact of conceding a discount to new customers if customers care for more than
their own material outcome.

The non-economic component of utility functions has been described by the terms “so-
cial preferences”, “other regarding preferences” or “fairness concerns” with similar mean-
inﬂ In the course of the following, the term social preferences will be used. They “refer
to how people rank different allocations of material payoffs to themselves and others”
(Camerer and Fehr (2004, p.2)). It implies that individuals “also care positively or nega-
tively for the material payoffs of relevant reference agents” (Fehr and Fischbacher (2002,
p. C1)). Social preferences require the individual in question to take a look at others, such
as other customers or the firm from which he is buying.

Displaying social preferences in one specific situation, an individual might act com-
pletely selfishly in another onﬂ The temporal stability of social preferences could be an
interesting question for psychological research, but may have a minor impact on economic
theory, since most of the models concentrate on a particular decision situation and abstract
away from long run developments. Several formal models have been developed that present
adjusted utility functions and explain some of the deviations from the predicted behavior of
standard economic agents observed in experiments (see for instance Rabin| (1993) or Bolton
and Ockentfels (2000)). In addition to that, it has been noted that two individuals can act
very differently although being faced with the same incentives (Fehr and Schmidt| (1999)).

While some only pursue their own interests, others want to avoid unfair outcomes or derive

25 Another stream of research focuses on the impact of social norms which are defined as “collective
perceptions, among members of a population, regarding the appropriateness of different behaviors” (Krupka
and Weber| 2013, p. 499). Here, individuals strive for adhering to an expected behavior, most probably
leading to conformism.

26 The effect of incentives on social preferences and the resulting behavior of individuals in experiments
is for instance examined by [Bowles and Polania-Reyes| (2012).
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utility from the outcomes of others, providing evidence that individuals are heterogeneous
with respect to their underlying (social) preferences. The most important types of social

preferences for economic theory are presented in the following.

2.3.2 Types of Social Preferences

Altruism and Envy

The first form of social preferences is altruism. It describes the unconditional and positive
evaluation of resources allocated to others. Relative to other forms, this positive evaluation
is not conditional on the kind or favorable actions of the other. The opposite of altruism
is envy. In this case, an individual always derives a negative utility from the payoffs
of others. In the model of Rotemberg| (2008), altruistic individuals expect others to have
similar preferences and punish others when observing less altruistic behavior. This explains
common deviations from the predicted behavior in experiments. Overall, both forms of
social preferences receive only weak empirical support, since they cannot explain neither
the positive offers nor the numerous rejections in the ultimatum game for examplelﬂ (Fehr

and Schmidt| (1999)).

Reciprocity

In case of reciprocity, “people are willing to reward friendly actions and to punish hostile
actions although the reward or punishment causes a net reduction in the material payoff”
(Fehr and Schmidt (1999, p. 2)). The definition highlights the fact that reciprocity re-
quires some interaction between individuals compared to altruism. The second player in an
ultimatum game might perceive the positive offer of the first player as unfair and therefore
reject it, although this leads to a lower payoff than accepting the offer. The desire to reward
or punish others can relate to the outcome or the intention of an actiorF_gL Empirical evi-
dence for reciprocity in an investment gam@ is given by [Berg et al| (1995]) who find that

a majority of participants makes a positive investment, while about half of participants

27 In the ultimatum game, the first player makes an offer on how to split up an endowment between the
two players. If the second player rejects the offer, both get zero.

28 Rabin| (1993)) introduces a formal model of reciprocity.

2 Tn an investment game, the first player can invest some fraction of the initial endowment. The invest-
ment is multiplied and the second player decides on how to split up the increased amount of money between
himself and the first player.
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concede a positive return. The findings support the view that individuals (here: the first
player) do not only trust in the benevolence of others, but that this generous behavior is

also rewarded in turn (here: the second player).

Inequity Aversion

The most relevant form of social preferences for the models developed in the next sections
is inequity aversion. It captures the observation that individuals prefer equitable outcomes
and suffer a loss in utility if material resources are not allocated evenly. According to [Fehr
and Fischbacher| (2002), inequity averse individuals prefer to raise the payoffs of others
as long as they are below a specific level but also decrease them if they are above this
threshold. Moreover, inequity aversion is self-centered (Fehr and Fischbacher (2002)) in
the sense that individuals do not pay attention to general inequity between other players as
long as they are not affected themselves. This poses some requirements on the availability
of information and observability of outcomes. An important task for studying the role of
inequity aversion therefore addresses the question of who constitutes the relevant standard
of comparison — this might be for instance other agents or customer@ The inequity
aversion can relate to both advantageous or disadvantageous inequity aversion. In the first
case, the individual is better off than others, whereas in the second case, he is worse off.
Although both effects have been observed in experiments, the second effect seems to have
a stronger impact on overall utility (Ho and Su| (2009)).

Besides the — generally supportive — evidence of inequity aversion in experiments con-
centrating on standard games like the dictator game or ultimatum gamdﬂ inequity aversion
has also been the focus of different empirical studies{ﬂ Loewenstein et al.| (1989) argue
that the nature of the relationship between the individual and the reference agent as well
as the type of the dispute (for example a personal relationship or a business situation)
influence the strength of inequity aversion. In business situations, the researchers find that
individuals care more about their own material payoff and inequity aversion is less severe

than in personal matters.

30 In laboratory settings, the standard of comparison is more obvious than in real-life where a multitude
of individuals is available.

31 Gee for instance [Bellemare et al.| (2008) who find that disadvantageous inequity aversion increases in
the differences between payoffs.

32|Clark and Oswald| (1996)) find that workers are less satisfied when being faced with a higher comparison
income.
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In general, there is vast support for the rejection of a homogeneous population consisting
of purely self-interested individuals. Indeed, the population seems to be heterogeneous
and different individuals might display different social preferences — or even none. |[Fehr
and Schmidt| (1999) conclude that many of the experimental results can be explained by
incorporating a fraction of individuals with social preferences. Their analysis further points
out that the prevalence of individuals with different utility functions can also induce self-
interested players to change their behavior. Their analysis, however, only concentrates on
the most common experimental games.

This thesis takes a closer look at the theoretical implications of inequity averse con-
sumers. For that purpose, the following section explains the inequity aversion in more
detail, provides a theoretical background and relates it to the concept of price fairness.
In this way, the potential consumer reactions to price discrimination strategies can be
explained, highlighting the reasons for which the integration of social preferences into

game-theoretical models is relevant.

2.3.3 Perceptions of Fairness

As outlined above, social preferences are widely supported by both empirical and experi-
mental research. Individuals’ aversion against inequitable outcomes regards the question of
whether the individual perceives the (outcome of the) interaction as “fair”. One particular
area in which these fairness concerns come into play is the exchange of goods for money
between a seller and a buyer. Transactors might ask themselves whether this exchange
is fair in various aspects, such as friendly behavior of sales personnel, price, quality or
delivery time. The utility of the transaction is in turn not only determined by the price
and performance, as assumed by standard economic theory.

One of the early researchers taking on this subject is Thaler| (1985) who distinguishes
between the acquisition utility that is related to the material payoff and the transaction
utility which captures the psychological effects of the transaction. The acquisition utility
would, for example, capture the utility from purchasing a shirt of a particular quality
with a particular design at a given price, whereas the transaction utility incorporates the
effects from having a nice shopping experience or comparing the price with that charged for

another shirt. Kahneman et al.| (1986) interpret the fairness as an implicit contract between
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the buyer and the seller which is enforced through the potential punishment of buyers if the
seller acts unfairly. More recently, Xia et al. (2004, p. 1) describe fairness as “a judgment
of whether an outcome and/or the process to reach an outcome are reasonable, acceptable,
or just”. Martin-Ruiz and Rondan-Cataluna (2008]) highlight that the “perceived fairness”
and “perceived unfairness” as well as their impact on consumer utility can generally differ
and that each of the concepts might have different influencing factors and consequences for
behavior. These findings are also in line with experimental research on social preferences
which finds differences between disadvantageous and advantageous inequity aversion (for

example Loewenstein et al.| (1989) or Fehr and Schmidt| (1999)).

In general, fairness can refer to different constructs. Whereas procedural fairness refers
to the way how specific results are obtained, distributive fairness relates to the result of
decisions and the final allocation of resources. These two forms are theoretically supported
by the principle of dual entitlement and equity theory. Interactional fairness concerns the
interpersonal treatment that consumers experience in service relationships (Martin-Ruiz
and Rondan-Catalunal (2008)). According to |[Bechwati and Morrin| (2003)), interactional
fairness is the most important factor that influences the consumers’ decision whether to

take suboptimal (that is, utility decreasing) actionﬂ

The dual entitlement principle of Kahneman et al. (1986) is useful in explaining pro-
cedural fairness. It illustrates that “transactors have an entitlement to the terms of the
reference transaction and firms are entitled to their reference profit” (Kahneman et al.
(1986, p. 729)). From the consumers’ perspective, a seller should not improve its profit
by charging a higher price, as this is perceived as an unfair exploitation to the benefit of
the ﬁrm@ If, however, a seller increases the price because the costs for the input factors
have increased, it is perceived as less unfair. The fairness of a purchase transaction is thus
assessed in terms of the reasons for the price paid. Simon and Fassnacht (2008) point out
that consumers often fail to consider the role of inflation in this process. The individual
assessment is thus clearly affected by the available information and bounded rationality.

In a work context, the promotion of an employee is considered fair when the reasons for

33 Their study also identifies distributional justice as key driver of the decision whether to switch to
another firm but does not incorporate the role of procedural justice.
34 Empirical support for the negative reactions to high profits is given by [Bechwati et al.| (2009).
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the promotion are perceived as adequate.

According to Xia et al. (2004, p. 2), distributive justice is given when consumers “re-
ceive a reward that is proportional to what they have invested”. It can be explained with
the help of equity theory. This theory goes back to Adams| (1965) and states that an indi-
vidual judges a transaction as unfair if “he perceives that the ratio of his outcomes to inputs
and the ratio of [o]ther’s outcomes to [o]ther’s inputs are unequal” (p. 280). Comparing
the ratios of inputs and outputs, inequity can be either advantageous or disadvantageous to
the individual. Furthermore, it requires that both inputs and outcomes can be recognized
at least by its possessor and are relevant to both parties. The inequity can result from
the direct relationship of two individuals or the relationships of each individual with a
third party (for example two employees comparing their wages paid by the employer with
respect to the efforts made). According to the theory of cognitive dissonance, individuals
experiencing such a situation feel the need to resolve the inequity (see Festinger| (1962)).
In order to do so, persons can change inputs, outcomes, the standard of comparison or
simply leave the relationship (Adams| (1965))). Distributive justice tends to have a greater
impact on utility than procedural justices (Wu et al.| (2012)) and it is also the focus of the

theoretical models which will be derived later.

Whereas the discussion above covers the topic of perceived fairness in general, specific
research has been conducted to examine the perceived fairness of a firm’s pricing decisions.
Xia et al. (2004, p. 3) define price fairness as “consumer’s assessment of whether the
difference (or lack of a difference) between a seller’s price and the price of a comparative

other party in a transaction is equitable, reasonable or justifiable”.

Price fairness has several interesting features and influencing factors. It requires that
consumers have sufficient information about others in order to compare the own price paid
to that paid by others (Wu et al.|(2012)). Moreover, it is evaluated from the perspective of
the buyer and thus biased by his self-interest (Xia et al.| (2004))), providing a rationale for
why consumers feel a stronger inequity if it is at their own disadvantage. The heterogeneity
among consumers can therefore also translate into differences in the evaluations of a fair
or unfair price. Martin-Ruiz and Rondan-Cataluna (2008) identify the type of good and

available alternatives to consumers as important influencing factors of perceived fairness.
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Services, for instance, are more difficult to compare across consumers, so that unfair prices
seem to evoke weaker reactions. Xia et al. (2004) further list the context of the transactions,
the explanation of a pricing strategy, information about the firm’s general practices and
trust in the relationship as relevant influencing factors of perceived fairness.

A key concern for assessing the price fairness is the standard of comparison or, put
differently, the reference point. With whom does a customer compare his own price in
order to evaluate the fairness of the transaction? These specific issues are discussed in the

following.

2.3.4 The Reference Point Selection

Whether a transaction is perceived as fair or unfair mainly depends on to what it is
compared. Prospect theory established by Kahneman and Tversky| (1979) analyzes the
role of reference points in evaluating decision outcomes. The so-called value function
divides the range of outcomes into those constituting a gain and those constituting a loss
compared to the reference point. The shape of this value function is not the same for
gains and losses: Individuals perceive losses as stronger than gains of equal size, so that
the value function is steeper in the domain of losses. It is convex for losses but concave for
gains — this important characteristic describes the diminishing sensitivity, as the impact
of a gain or a loss decreases the further one moves away from the reference point. Since
the perception of the reference point is subjective, the evaluation of outcomes is exposed
to framing effects (Kahneman et al.| (1986)). Depending on how a decision situation or a
reference point is presented, the following judgment can differ. In the context of prospect
theory, the reference point is usually the status quo (for example the initial endowment).

Nevertheless, in many cases, decision outcomes are compared to other standards. For
specific products, such as food or insurances, the status quo is not the adequate reference
point, as argued by |[Kdszegi and Rabin| (2006). Following |Loewenstein et al. (1989) and
Guo| (2012)), the reference point can also be the outcome of the actions and decisions of
another person. When it comes to the judgment of a transaction between a firm and a
consumer, past prices, prices of competitors or those paid by other customers as well as
the seller’s profit constitute relevant reference points affecting individual decision making.

That is why the concept of reference prices is discussed in more detail below.
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Reference Prices

If an individual evaluates the fairness of a purchase transaction by comparing the current
price with past or future prices, he uses reference prices as a standard of comparison. It
is a multidimensional construct (Fassnacht and Mahadevan (2010)) which is affected by
the individual budget, reservation prices, expected prices in the future or prices recalled
from past purchases (Jacobson and Obermiller| (1990))). Darke and Dahl (2003|) argue that
the reference price can be either internal, such as past prices, or external, for instance
when a seller suggests a price for the good. Departing from the reference point, the firm
conveys information to consumers (such as emphasizing an extraordinarily low price) who
consequently modify their purchase behavior.

How are reference prices related to Prospect Theory? If firms announce a higher ex-
ternal reference price, consumers perceive the actual price for the item as a gair@ Never-
theless, when consumers attribute the price reduction to the characteristics of the offered
goods (the quality, for example), their evaluation of the good and their willingness to pay
deteriorates (Lichtenstein et al. (1989)). The concept of reference prices also clarifies why
price promotions might lower profits in the long run. Consumers systematically reduce
their standard of comparison and therefore have a lower willingness to pay after having
observed the claims of low prices (Jacobson and Obermiller| (1990)). This path dependency
is also emphasized by [Putler| (1992) who develops a formal model that incorporates both
consumption and transaction utility. He provides empirical evidence on the impact of ref-
erence points, consumer loss aversion and the asymmetry of gains and losses (although the

support for the last part is weak).

Firm Profit

In line with the principle of dual entitlement, consumers may also check their own payoff
resulting from a transaction with that of the firm. They might regard a price as unfair if
sellers make a very high profit from it. General support for fairness concerns with respect
to firm profit is provided by |(Campbell (1999al). Wu et al.| (2012)) assess the consequences

of consumers’ inferences about the cost level of a seller after observing price discrimination

35 A too high reference price might not be credible, though, as pointed out by [Ackerman and Perner
(2004)).
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and, by that, the general ability of the firm to offer a low price at all. Regardless of whether
a consumer receives a lower or a higher price, he reduces the internal reference price as a
consequence.

Judging the fairness of a price in terms of the profit realized by the firm requires that
consumers possess information about the underlying costs and the profit level. In a formal
model, |Guo (2012)) assumes that some consumers compare their own utility to the firm’s
payoff. A higher proportion of inequity averse buyers makes it more attractive for the
monopolist to set a price at a “fair” level. This can signal the monopolist’s true variable
cost — previously unknown to consumers — and may raise their willingness to pay. In the
end, the monopolist might even benefit from consumers being inequity averse.

The assumption regarding the consumers’ knowledge about firm profits is cast into
doubt by Englmaier et al,| (2012) and Bolton et al. (2003). In their empirical study, Bech-
wati et al| (2009) observe that respondents tend to underestimate the costs of research
and development efforts. Nevertheless, [Martin-Ruiz and Rondan-Catalunal (2008]) reason
that even incorrect inferences of a seller’s profit influence consumer utility. Fairness eval-
uations of prices with regard to the seller’s profit are especially affected by the bounded
rationality of consumers and the degree of information asymmetry. While the production
costs for some products are discussed publicly (for instance clothes or smart phones), they
might be less obvious for other items, such as health services. Moreover, it is unclear what
a “fair” distribution of surplus would be. A more salient reference point for consumers

might therefore be the utility of other consumers.

Other Consumers

Comparing the fairness of a transaction by paying attention to the realized payoffs of
other customers rather than that of the seller seems to be more realistic due to the higher
level of identification — an individual finds his own decision situation more similar to that
of another individual than that of the seller (Englmaier et al,| (2012), Xia and Monroe
(2010))). The empirical study of Haws and Bearden (2006]) reveals that the comparison
with other consumers has also the greatest impact on the overall perceived unfairness of
the transaction. If consumers buy the same good, Wu et al,| (2012) argue that they also

want to pay the same prices. Whether or not an individual compares himself to a particular
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other customer — and the extent to which the result affects the overall utility — depends

on the similarity of the twﬂ According to Xia et al| (2004) and Wu et al. (2012), this

comparison process is subject to a similarity bias: Having identified similarities with others,
an individual selectively seeks information that further confirms this notion.

Observing lower prices paid by others can have two effects on consumer utility (Ack-|

erman and Perner| (2004)). First, even if consumers only learn about the prices paid by

others after the purchase, they might become dissatisfied. The dissatisfaction can impact
the buyer-seller relationship in the long-run. Second, learning about the prices charged to
other consumers, individuals automatically adjust their internal reference price and in turn
their willingness to pay. A formal model on inequity aversion between two similar agents

(called followers) and between the agents and the principal (called leader) is examined by

Ho and Su (2009)). They play an ultimatum game, where the leader makes sequential offers

to the first and the second follower, respectively, and the second follower observes a noisy
signal on the first offer. Inequity can not only arise between the leader and a follower but
also between the followers. By offering a low amount to the first follower, the leader can
benefit from high profits in the first period and a reduced reference point of the second

follower. As a consequence, a higher offer is made to the second follower.

2.3.5 Consumer Reactions to Perceived (Un)Fairness

Individuals’ evaluations of a transaction are influenced both by the perceived value of the

transaction and the social comparisons to others (see for example |Tsai and Lee (2007))).

Observing price differences, consumers adjust their cognitive and emotional judgment of the

transaction (Tsal and Lee| (2007)). The process of social comparison evokes either positive

or negative emotions, according to |[Ackerman and Perner| (2004). The researchers find

that having paid a lower price than another person might lead to happiness, enjoyment

or gratefulness. These non-financial rewards in turn influence the purchase satisfaction

(Herrmann et al| (2000)) — even more strongly than the relative price reduction itself

doeﬂ What happens when a consumer belongs to the segment that is granted a discount

or, to put it differently, is “targeted”? In this case, Barone and Roy| (2010a) and Barone|

3% A more complex issue arises when a consumer compares with several other (and different) consumers.
°"In the context of public goods, |Ajzen et al| (2000) find a positive correlation between the perceived
fairness and the donations for a charity project.
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and Roy| (2010b)) emphasize the mediating role of the consumer’s attitude towards being
part of the targeted segment. Only if an individual perceives it desirable to belong to
this segment, he derives a higher utility from being targeted. Contrarily, Xia and Monroe
(2010) find ambiguous effects of advantageous inequity, which could indicate that some
consumers still perceive inequity as unfair, while others are happy to pay a comparably
lower price.

Similarly, negative emotions such as regret, anger, envy or humiliation mediate the
impact of perceived unfairness on customer satisfaction with the store and the good, the
intention to purchase or to switch to another firm, the willingness to complain or the spread
of negative word-of-mouth to others (Ackerman and Perner| (2004)), Xia et al.| (2004)).
Moreover, Bechwati and Morrin (2003) find that individuals even decide for action alter-
natives that do not maximize their own utility if they perceive a transaction as unfair. If a
principal can offer different contracts to two asymmetric agents (and the principal receives
a higher utility but to varying degrees across the contracts), Cabrales and Charness| (2005)
find that agents more often reject the contracts with the strongest inequity. If consumers
compare their own outcome to that of other buyers, |Wu et al. (2012) point out that the
perceived unfairness is highest for disadvantaged consumers and depends on the type of
implemented price discrimination. This finding is also supported by |Rotemberg (2011)) who
demonstrates that the perceived unfairness is lower if third-degree price discrimination is
based on differences in income rather than differences in demand elasticity. A specific
focus on perceived unfairness in the online business is taken by |Shor and Oliver| (2006).
Being asked for a coupon code before completing the purchase, consumers are informed
that discounts are available and their purchase probability is reduced.

Consumer reactions to some form of perceived price unfairness (either due to a raise or
differences in prices) are mediated by several factors. The provision of information and the
motive of the firm play a crucial role{ﬂ If consumers find out that the firm is responsible for
a price increase (rather than an exogenous increase in prices of input factors), they perceive
the change as less fair (Vaidyanathan and Aggarwal (2003)). |Campbell (1999a) adds that
the firm’s reputation mediates this effect. [Englmaier et al.| (2012) suggest that the negative

reciprocity of consumers paying the higher price is weakened when they learn that other

38 This finding can be explained by attribution theory which states that individuals attempt to find a
rationale for a particular event, either internally or externally (Kelley| (1973)).
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consumers pay a lower price due to a lower income. If a firm offers discounts to consumers,
Schindler| (1998)) suggests that it should make the customer feel being responsible for the
reduced price. This is supposed to strengthen positive feelings and thereby might increase
the purchase intention or customer satisfaction.

Especially the negative reactions of consumers to perceived unfairness in transactions
substantially affect their willingness to pay and purchase satisfaction. Theoretical and
empirical research has disregarded the potential side effects in the past (Darke and Dahl
(2003)). If firms neglect these aspects, they might suffer from lower profits in the long run
— despite potential short run improvements in proﬁtability[ﬂ They do not only have to
consider the potential negative effects from the behavior of the dissatisfied consumers but
also the further implications, for example boycotts of consumers who have heard of, but

have not experienced the unfairness themselves (Bechwati and Morrin| (2003)).

2.4 Implications of Social Preferences for Firm Strategies

Past research shows that firms need to internalize the emotions of consumers caused by
perceived price unfairness (Rotemberg (2011)), for instance by adjusting the price set-
ting. Fairness concerns limit the implementation of a price discrimination strategy and
can explain price rigidity in markets where consumer heterogeneity could be theoretically
exploited (Rotemberg (2011) and |Ho and Su| (2009)). Additionally, Ho and Su/ (2009) argue
that a firm entering markets sequentially should first sell to high value and afterwards to
low value consumers if individuals care about the prices charged to others. In a compet-
itive setting, Feinberg et al.| (2002) identify betrayal (consumers are less loyal if the own
firm offers discounts to new customers) and jealousy effects (consumers are less loyal when
another firm offers discounts to its loyal customers) and suggest that firms should charge
a lower price to their own customers.

Another example for modifications of the pricing strategy as a response to non-economic
concerns is provided by Rotemberg (2011)). If heterogeneity in terms of preferences is given
on the seller side (so that a monopolist is either selfish, naive altruistic or sophisticated

altruistic), consumers might infer the type of the firm after observing the pricing strategy.

39| Anderson and Simester| (2008) show that profits decrease if larger sizes in a mail-order catalog of fashion
are offered at higher prices.
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“Angry” consumers care about the type of firm, while “calm” consumers do not, as they
only maximize their own material payoff. A naive altruistic firm assumes that all consumers
are calm, whereas the sophisticated altruist and selfish type internalize the effects of angry
consumers. While a selfish firm prefers to price discriminate, a naive altruist is more
inclined to forego price discrimination. The sophisticated altruist finds it optimal to charge
a uniform price, too, in order to appear less selfish which would induce negative consumer
responses.

In addition to changing the price strategies, firms can reduce the potential negative
reactions of consumers by explaining price differences or price reduction, as suggested by
Englmaier et al| (2012). The provision of information facilitates the consumers’ desire
to attribute the pricing strategy to specific causes (Vaidyanathan and Aggarwal (2003),
Lichtenstein et al.| (1989)). In this way, the firm can improve the perceived fairness without
altering the pricing strategy, as pointed out by Simon and Fassnacht| (2008]). Moreover,
since consumers compare their own transaction to other similar ones, a firm might also

want to differentiate the various transactions more strongly (Xia et al.| (2004)).

2.5 Evaluation of the Literature

Having discussed several distinct streams of literature using theoretical, empirical or ex-
perimental research methods, it is reasonable to briefly consider both their contributions
and limitations and to identify potential gaps.

Different approaches have been taken in order to model consumer uncertainty about
the true characteristics of products. Firms can use several instruments in order to signal
their product quality. However, some of these models are limited in their assumptions
regarding the firms’ scope of decision. While some researchers let firms make decisions
about a good or bad production technology (Liebeskind and Rumelt (1989) or |Allen and
Faulhaber| (1988)), others abstract from any strategic choices and include quality as an
exogenous variable in the model (for example |Gal-Or| (1989), Milgrom and Roberts (1986),
Hertzendorf| (1993) or [Bagwell and Riordan| (1991)). This assumption might simplify the
game theoretical analysis but leaves out a key strategic decision variable: whether a firm
wants to signal its product quality is often inherently related to the strategic choice of a

quality level.
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The theoretical and empirical research on price discrimination has been illuminating and
has covered various facets so far. The most relevant drivers of particular pricing strategies
as well as their impact on profit have been analyzed in various contexts. Despite the
evidence on the impact of perceived fairness (as pointed out in Section , theoretical
models on price discrimination have mostly concentrated on standard economic agents
and thus failed to account for emotional consumer reactions. This gap in research will be

addressed by the models developed in the next sections.

Within the scope of fairness concerns, different forms of social preferences have been
identified with the help of laboratory experiments. In particular, the role of perceived
fairness or unfairness with respect to purchase relationships has been examined in experi-
ments and empirical studies. Research on social preferences has already made substantial
progress; however, much work needs to be done in order to strengthen the results ob-
tained so far. The different types of preferences have been identified almost solely based
on laboratory experiments. Defended by for example |[Falk and Heckman/ (2009)), the ex-
perimental approach has also been criticized for several limitations (Levitt and List| (2007)
and [Lichtenstein et al. (1989))), such as the role of social desirability or the decision con-
text as potential drivers of individual behavior. |Bardsley| (2008]) supports this perspective
with experimental results and notes that rejections in the Dictator Game could also be
“experimental artifacts”. Another limitation concerns the characteristics of participants.
Most experiments have been conducted with business students. Comparing them to adults,

Anderson et al|(2013) find that students exhibit less social preferenceﬂ

The two-period model of quality uncertainty and price discrimination with inequity
averse consumers which will be developed in the next section attempts to fill the current
research gap on price discrimination in three different ways. First, it analyzes asymmet-
ric firms selling experience goods where product quality is not only given exogenously by
nature. Instead, a low cost type may choose from a range of product qualities. Second,
it addresses the question of whether price discrimination might serve as a quality signal
in equilibrium. Third, it accounts for the fact that consumers paying a higher price per

quality might feel disappointed and thus integrates a particular form of social preferences

40 A similar result is obtained by [Falk et al| (2013).
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into a specific real-life decision context. This point is further examined by the following two
models which consider the influence of disadvantageous inequity aversion on the implemen-
tation of price discrimination in duopolies. The first of these two models studies whether
second-degree price discrimination constitutes a profitable strategy in order to increase
the market power, while the second one analyzes the implications of social preferences on
the pricing and quality decisions in the context of third-degree price discrimination. As
a result, the models extend the current research by integrating a specific form of social
preferences and studying their impact on optimal firm behavior — both in terms of quality

and price choices.



Monopoly with Quality

Uncertainty

3.1 Motivation

The analysis of the literature reveals that past research has not appropriately considered
the role of social preferences in consumer behavior and, in turn, their impact on firm
strategies. In particular, the past analyses of firms’ pricing decisions have often neglected
the perceived fairness or unfairness of price differences. The following two sections study
the role of disadvantageous inequity aversion when different types of firms (that is, with
different levels of costs) act in a market — both in a monopoly (Section and in a
duopoly (Sections {4| and . How does the inequity aversion affect optimal prices? Under
which conditions does the firm decide to reveal the true quality of its goods? And how
does the competitive pressure alter the pricing strategy as well as the resulting equilibria
constellations? The monopoly model developed in this section provides answers to the first
two questions and extends the current research with respect to the quality choices and

pricing strategies of the monopolist as well as consumer preferences.

Many models assume that the asymmetric distribution of information between firms
and consumers stems from the exogenous assignment of qualities to firms. This model

incorporates the selection of product quality to the extent that one type can choose whether
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to offer high or low quality or both. The variable costs of quality are exogenously given and
asymmetric across firm types, giving rise to quality uncertainty, since consumers cannot
observe the cost type and quality choices before the purchase decision. Examples for
exogenous variable costs include differences in production technologies or worker ability.
The following situation might illustrate this aspect: A firm needs a specific machine for
producing its goods. This machine could be efficient in the sense that it consumes little
energy. Producing a good with this machine therefore causes low costs. But the firm might
also have an inefficient machine requiring more energy which leads to higher costs per unit
of output produced. A second example relates to the abilities of employees. A firm with
highly skilled workers produces the same output in a shorter time period than a firm with
less skilled employees. If both firms pay the same hourly wage, then the firm employing

better workers enjoys lower unit costs.

The second important aspect of the model — besides the quality uncertainty — relates
to the opportunity of firms to exploit the heterogeneity in consumers’ willingness to pay.
In the model, the monopolist can price discriminate based on the qualities sold. That
means that the firm can offer goods of different quality levels and charge different prices,
where the price difference does not correspond to similar differences in costs. Consumers
are offered the same menu of products and they can buy their most preferred option —

depending on their individual tastes.

However, as outlined in the chapter before, the price discrimination might evoke nega-
tive emotions and thus modify the behavior of consumers. By introducing disadvantageous
inequity aversion, the model addresses the topic of social preferences. This is done in
form of a social comparison between consumer segments. As shown by theoretical and
empirical research, consumers often take a look at the price paid by others. Faced with
different product variants sold at different prices, customers pay attention to the differences
in price-quality ratios rather than the mere difference in prices. Paying a higher price per
quality unit than those buying a different product, consumers suffer a loss in utility that
depends both on the size of the difference between the ratios and the strength of the social

preference parameter.

The model has two periods and follows for example |Liebeskind and Rumelt| (1989)

in assuming that the price and quality decisions are fixed over time. Even in real life



3.2. INTRODUCTION TO THE MODEL 49

these variables are often relatively stable over time. A restaurant, for instance, usually
has constant prices over months and the level of quality remains constant as well. The
following game-theoretical analysis allows to study the implications of quality uncertainty

on pricing strategies in the long run when consumers are inequity averse.

3.2 Introduction to the Model

3.2.1 Assumptions of the Model

Consumer Characteristics

In this model of vertical differentiation, consumers are assumed to be rational utility maxi-
mizers. The total mass of consumers is normalized to one without loss of generality. These
are heterogeneous in their valuations of product qualitym In fact, the quality preference is
measured by the parameter 6 which is uniformly distributed on the interval [0, 1]ﬂ Con-
sumers with a higher 6 derive a higher utility from quality and thus are willing to pay
a higher price for the good than consumers with a lower realization of 6, ceteris paribus.
Those individuals with a very low preference for quality will not buy at all if the price is
not very small, resulting in an uncovered market. Each consumer has a maximum demand

of one unit. The expected utility for a quality ¢ and a price p is:

Eu=460q—p (3.1)

Consumers are only heterogeneous with respect to their taste for quality, but share the
same beliefs about the expected quality. They maximize their expected utility by deciding
whether to buy a good — and if two goods are offered, which of the items to buy. In
particular, if the firm offers both high and low quality at different prices (quality-based
price discrimination), consumers need to decide to which segment they want to belong. In
the following, the consumer who is indifferent between buying the expensive and the cheap
good is denoted by 6*, while the marginal consumer who still buys the cheaper good is

given by 6%, where 0 < 0 < 6* < 1. Furthermore, high value consumers with 0 € (6*,1)

! Liebeskind and Rumelt| (1989) point out that the “quality” of the good can also refer to the quantity
or other attributes that consumers value.

29 can also be interpreted as the probability that a product matches the preferences of the consumer
perfectly.
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are referred to as those buying the more expensive good, while low value consumers with
0 e (HL, 9*) are referred to as those buying the cheaper good.

A price discrimination strategy may have adverse effects on consumer utility. Individu-
als are assumed to display a disadvantageous inequity aversion due to the social comparison
with those consumers buying the other good. Having to pay a higher price per quality than
others, the expected utility of consumers is reduced. The disadvantageous inequity aver-
sion is captured by the parameter v, 0 < « < 1. If consumers self-select into segments,
some of them decide to buy the more expensive good with quality g, while others enjoy
the discount § conceded for low quality ¢;.

Given the assumption that consumers compare their relative price-quality ratios, two
cases can occur. On the one hand, the consumers buying high quality could pay the higher
relative price. On the other hand, the consumers deciding for low quality could have
the higher price quality ratio. Depending on which segments pays the higher price per
quality, two different utility functions can arise for each segment. As far as the first case

is considered, the expected utility functions for the two consumer segments are:

0
Euh=9Qh—p—’Y(p—p>
qhn q (3.2)

Eu; = 0q — p

It can be seen that the expected utility of consumers buying the more expensive good
consists of the acquisition utility derived from paying price p for the quality ¢; and the
transaction utility resulting from the comparison with the other segmentﬂ This second part
of the utility function introduces the new feature of social preferences to the frameworkﬂ
It captures the intuition that high value consumers compare their price for the quality of
their product with the price low value consumers need to pay for low quality. In turn, high
value consumers suffer from the fact that low value consumers pay a lower price per quality
and make a “better deal”. Note that the inverse percentage discount 6 must be sufficiently

small (0 < 3—2) so that the difference between price-quality ratios above is positive.

3 This distinction goes back to Thaler| (1985). The two forms can also be named as “consumption utility”
and “inequity disutility”.

4 To the author’s knowledge, this form of social preferences has not yet been incorporated by any model
in past research.
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The second case (where the high value customers make the “better deal” and low value

customers suffer an additional loss in utility) is given whenever § > g—i:

Eup = 0qn, —p

5 (3.3)
Euy = 0q — op — v <p - p)
@

In this case, low value consumers do not only receive the lower quality but also pay a
higher relative price. This would result in zero demand for the low quality good, since all
consumers would then decide for the expensive goodﬂ A successful price discrimination
strategy thus requires that the low value segment pays a lower price per quality unit than

the high value segment.

Firm Characteristics

The good is produced by a monopolistﬁ whose variable cost of quality is determined ex-
ogenously. Let type A be the monopolist with low costs, c4, and type B the monopolist
with high costs, cp, where 0 < ¢4 < c¢g < 1. That is, the monopolist is either type A
with low costs or type B with high costs. The probability that the monopolist has low
costs is given by 1 (0 < pu < 1), and with a probability of 1 — p, the monopolist has high
costs. Cost levels are common knowledge to all consumers and types. This means that
consumers observe the two cost levels (see also |Allen and Faulhaber| (1988])) but cannot
identify ex-ante whether the monopolist has high or low costs. The variable costs of type
i = A, B, denoted by ¢;, are linear in qualities, whereas fixed costs are zero. In addition to
that, let pfb be the price for a good of quality j sold by type i. Type i’s separating profit

from charging price péj for quality g; over two periods is:

| | P
1, =2 (v, — ) (1 ~ q]> (3.4)
with i = A, B and j = [, h. For simplicity, quality can take on two exogenously given

values, ¢; and ¢, (without loss of generality, 0 < ¢; < g = 1). It is further assumed that

5 See Appendix for a formal proof.
6 Section [4] examines the game in a duopoly.
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type B can only sell low quality, ¢;; it is the “bad type” on the market. Type A, however,
can decide whether to sell low quality (g;), high quality (gs) or whether to sell both, high
and low quality, and price discriminate among consumereﬂ In the latter case, & describes
the inverse percentage discount for the cheaper good with 0 < § < 1 (so that consumers
would pay dp), resulting in a price reduction of 1 — §. Additionally, it is assumed that
the price discriminating monopolist can offer two goods in the first period but only the
high quality good in the second one. This feature of the model reflects the intuition that
offers at a reduced price (and at a reduced quality) are often used in order to attract new
consumers in the first period, while selling only the high quality at later times. Consumers
get free samples of small shampoo bottles at the grocery store or a limited version of a
software at a low price that is only available for a few weeks in order to induce consumers
to buy the full version. If A price discriminates based on qualities, the profit function is

given by:

I3, = (p—ca) (1 —0%) + (6p — caq) (0° — 0%) + (p— ca) (1 — p) (3.5)

The profit function consists of three parts. The first part includes the profit from selling
high quality to high value consumers in the first periodﬁ The second part reflects the profit
from selling a low quality product at a reduced price dp to the low value segment. The
third part describes the profit from selling only high quality at the regular price p in the
second period to all consumers who are still willing to buy a product.

The price and quality choices are assumed to be fixed over two periods. This implies
that the firm cannot change the pricing or quality strategy after consumers have made their
experiences with the products. The assumption ensures that a low quality type imitating
a high quality one cannot benefit from a higher willingness to pay in the short run without

suffering from a loss of sales in the long run.

3.2.2 Timing of the Game

The timing of the game is as follows: At first, nature draws a cost type of the firm.

With probability u, the firm has low costs ¢4 and with probability 1 — u, the firm faces

7 These assumptions imply that a monopolist that is able to produce a higher quality is also more efficient
in producing low quality.
8 Since high quality is normalized to one, gg = 1, the marginal costs reduce to ca in this case.
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high costs of quality cg. These costs become common knowledge to the monopolist and
all consumers. Note that the information asymmetry only relates to the identity of the
monopolist: Consumers know the potential costs levels c4 and cg, but do not know ex-ante
which costs the monopolist actually faces — and in turn which qualities the monopolist can
produce. Second, the low cost monopolist chooses a quality. Third, both types set their
optimal prices. Fourth, consumers observe the price (and inverse discount) and make a
purchase decision. If one good is offered, consumers decide whether or not to buy. If the
firm price discriminates and offers two goods, consumers decide whether and — if yes —
which good to buy. After consuming the product, they learn the true quality and infer the
type of the monopolist. Given their expected utility in the second period is positive, they

will buy another unit. At last, payoffs are realized. The structure of the game is illustrated

in Figure 3.1}

. Consumers observe Consumers make a
Type A de'CIdes the price and make a second purchase
on quality purchase decision decision
| | | | | | |
I I I I I I I
Nature Consumers Payoff:
. Both types decide A Ayols are
determines . experience the true realized
on price .
the costs quality of the good

Fig. 3.1: Timing of the Game

As a result, type A decides on the quality of its goods. Both types set their optimal
prices depending on the quality choice of type A. The level of costs, c4 and c¢p, the social
preferences v and the level of quality ¢; are parameters that are exogenously giverﬂ The
analysis first derives the optimal behavior under perfect information. That implies that
consumers know the type of the monopolist and are therefore ex-ante certain about the
quality offered. For that reason, the first-best case corresponds to a monopolist who pro-
duces a search good. In a second step, quality uncertainty is introduced and consumers
can only infer the quality ex-ante if the two types separate in equilibrium. This case

corresponds to a monopolist selling an experience good.

9 Their influence on the results is discussed in Section
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3.3 Analysis of the Model with Perfect Information

The analysis of the game under first-best assumes that there are no information asym-
metries, because the exogenous assignment of cost levels is known to all consumers and
types. Consumers can identify the type of the monopolist and evaluate the product quality
perfectly before the purchase. By that, they are ex-ante certain about the utility derived
from the transaction. The two types are not able to hide — or do not have to signal — the
true quality of the goods offered. Under this assumption, only one equilibrium arises in

pure strategies.
Proposition 1. Under full information, type A sells high quality at price pi, while type
B sells low quality at price pg.

PROOF: SEE APPENDIX.
A low cost monopolist will always sell high quality under perfect information at price

A A
pg, and earn II7

1+cy
A _
Pg, = 9
9 (3.6)
oA — (1—ca)
an — 2

The optimal price pg and the realized profit H(]; of a high cost monopolist selling low

quality are given by:

q 2
9 (3.7)
e — (1-cB)"aq
qQ 2

In a first-best case, type A will only sell high quality goods and forego the opportunity to
price discriminate. Given the optimal price and inverse discount chosen by A, all consumers
would self-select into the high value segment, leaving zero demand for the low quality good.
Moreover, it is not optimal for the low cost monopolist to sell low quality only, since this
reduces the profit margin without creating additional demand. The profit maximizing

option for a low cost monopolist under perfect information is to sell g, at price p’q4h. B,
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contrarily, can only produce low quality by assumption and maximizes its profit by setting
p= pg . Therefore, the only equilibrium under full information is one in which A sells high
quality at p = p(‘;l and B sells low quality at p = pg , regardless of the levels of costs cy

and cp.

3.4 Analysis of the Model with Quality Uncertainty

The analysis of the first-best case points out that a type-A monopolist would always sell
high quality, while B would only sell low quality in equilibrium, since consumers can observe
the type of the monopolist before the purchase. The prices charged in this scenario, p(‘?h
and pg , are referred to as full information prices. The following analysis introduces quality
uncertainty by assuming that consumers do not observe the type of the monopolist but
only the general levels of costs, c4 and cp. As a result, consumers cannot perfectly judge
the product features before the purchase and only learn through their own consumption.
It is further assumed that they cannot assess the utility of a good from the experiences
of other consumers (implying that product quality does not become common knowledge
before consumers make their second purchase decision). Instead, consumers may infer

information about the product attributes through the price.

If consumers are ex-ante uncertain about quality, a high cost monopolist might want to
imitate a low cost one that offers high quality. The high cost type can do this by setting
the same price as the low cost type, while providing only low quality. If type A cannot
effectively separate from B, both types can pool in equilibrium and consumers cannot judge
the quality ex-ante: Both types act in the same way. By that, consumers rationally expect
a medium quality before the purchase. While B might benefit from the relatively higher
willingness to pay of consumers (compared to the case in which they anticipate low quality
for sure), A could suffer from the ex-ante uncertainty of consumers. Alternatively, if the
types set different prices and separate in equilibrium, consumers infer the qualities offered
and uncertainty is resolved ex-ante since the price signal is perfectly informative. As a
consequence, both pooling and separating equilibria might arise under quality uncertainty

in pure strategies.
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3.4.1 Equilibrium Concept and Equilibrium Requirements

The game under consideration features incomplete information in a dynamic context and
therefore requires Perfect Bayesian Equilibria. The Harsanyi transformation (Harsanyi
(1967)) allows for restructuring the game of incomplete information into one of complete,
but imperfect information[r_al Since the firm possesses more information about its type
than customers, the model describes a signaling game in which the firm chooses a price —
which may or may not signal its type — and in which consumers make a purchase decision
based on this price and their expectations on product quality. Both separating and pooling
equilibria can exist. Figure[3.2]demonstrates which type of equilibrium can arise depending

on the quality choice of type A.

B/A ‘ 9n ‘ qn, 9 ‘ q
Separating . )
% and Pooling Pooling Separating

Fig. 3.2: Overview on Quality Choices and Possible Equilibria

Before analyzing the equilibria of the game, some general remarks are in order. These

concern the conditions under which an equilibrium exists as well as the further notation.

1. A pooling equilibrium can only occur if type A sells either high quality or if it
introduces two goods in the first period. If both types decide to provide low quality,
they are always best off by setting their respective full information prices p;ﬁl and
pg. Since consumers know the general cost levels, they can infer that low quality is
offered by either cost type and no one could benefit from setting the optimal price of

the other one and pretending to have a different cost structure.

2. A low cost monopolist has never an incentive to imitate a high cost one. No matter
what separating strategy considered, the type A will never pretend to have high costs
of quality. It could always improve by separating with its own optimal price for low

quality instead. A pooling equilibrium therefore implies that type B imitates type A.

3. If A offers both high and low quality and price discriminates, only a pooling equi-

librium can exist. Even under perfect information, type A would not choose to offer

10 As a consequence, the concept of Perfect Bayesian Equilibria can be applied.
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both products in equilibrium. Under quality uncertainty, the low cost type would
additionally have to effectively separate from type B with the help of the pricing
strategy, further decreasing the attractiveness of the strategy. For that reason, only
pooling equilibria can exist when type A introduces low and high quality in the first

period.

4. An equilibrium is characterized by prices pf]j, discount ¢ (which is equal to one if only
one good is offered), qualities qjl and qu- (when the firm does not price discriminate,
the two qualities are the same, qjl- = q?) and consumer beliefs that the monopolist has
low costs, ji. An equilibrium strategy is therefore described by S = S° <péj ,0, qjl», q?)
A separating equilibrium in which A charges p* and §* for qualities qj1~ and qu, while

B sets p? selling ¢; and /i (p = pg) =1land f (p = pfl) = 0 requires that

o pP =pf

o II¥ (p57QZan70) > I (p*76*anvq15 ]-)

o 111 (p*,5*,q},q§,1) > 114 (p',5’,q}-,qj2~,1) and
HA <p*75*)qjl'aqj2‘a 1) Z HA (p*vé*)ql_qu%]a 1)

These properties state that in a separating equilibrium, type B will always charge its
full information price and has no incentive to imitate A, even if consumers believe
that this price is defined by the low cost type A (2 = 1). Additionally, the low
cost monopolist has no incentive to deviate to a different price p’ # p* or a different
quality g_; # gj. Similarly, a pooling equilibrium requires that consumers form the

belief i = p and expect a medium quality m = p+ (1 — p) g, because g = 1:

o pt =pf=p”

i HB (p*a5*;QZaQI;M) > HB (p:;iadAam?ma 1)
o 111 (p*ﬁ*,q;“q?,u) > 114 (p',é/,qh,quﬂ) and
G (p*75*7Qh7qj2‘a,u) > 4 (p1q4l’ 1an7QlaO)

Both types charge the same price p* in a pooling equilibrium. Given the out-of-
equilibrium belief i = 0, neither type has an incentive to deviate from the equilibrium

strategies.
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In the following, the different separating and pooling equilibria are derived. A separat-
ing equilibrium can only exist if no party has an incentive to deviate from its respective
strategy and consumers have consistent beliefs that type A has low costs with probability
1, while the other one is expected to have low costs with probability 0. The analysis in
Section identifies four separating equilibria with high (three equilibria) and low qual-
ity (one equilibrium) offered by a low cost monopolist. Similarly, a pooling equilibrium
can only exist when both types set the same price, consumers observing this price form the
belief ji = p and no type has an incentive to deviate and reveal the true product quality.

Two pooling equilibria are identified in Section [3.4.3]

3.4.2 Separating Equilibria

Under asymmetric information, different separating equilibria might arise. On the one
hand, the full information equilibrium might persist even under quality uncertainty when
it is unprofitable for B to imitate the full information price of type A. On the other hand,
type A might also use costly price signals in order to separate from B or decide to offer low
quality as well. The conditions under which these strategies constitute separating equilibria

are analyzed below.

Separating with High Quality

Proposition 2. The strategies S* (pi7 1, qn, qh) and SB (pgf, 1,q, ql) and consumer beliefs
n (p = p(‘?h) =1andf (p = pg) = 0 constitute a separating equilibrium if costs c4 are either

sufficiently low, ca € [0, %] or sufficiently high, ca € [}, cB].

PRrROOF: SEE APPENDIX.

Under full information, the two types set the following prices pj;; and p£ and yield the

A B.
profits I, and IT:

1+cy
A
Dy, = 9
1 2 (3.8)
A — (1—ca)

dh 2
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g (1+cB)q
plh - 9
9 (3.9)
B — (1-cB) q
q 9

For low and high costs of quality, 0 < cq < ¢’ and ¢ < cq < cp, the full information
prices and quality choices constitute a separating equilibrium. Consumers observing these
prices can perfectly infer that the monopolist charging pi sells high quality (& = 1),
whereas the monopolist charging pg offers low quality (i = 0). B does not find it optimal
to set the same price as the low cost monopolist (p = pfh) for these parameter ranges.
When costs are too low, the relatively low price results in a very small profit margin for B,
so that B is better off to reveal its true quality level. If costs are too high, only consumers
with a high 6 buy again in the second period after learning that the high price is paid for a
low quality only. These effects diminish the attractiveness for B to imitate a high quality
producer for low or high variable costs.

The full information separating equilibrium therefore exists for 0 < ¢4 < ¢ and
cy < ca < cp, which is shaded in gray in Figure The figure illustrates the critical
values of ¢% and ¢’ depending on the level of costs cp. Since cq4 < cp, values above the
dashed 45° line are not reasonable. In the white area, type B has an incentive to imitate the
first-best price for high quality of type A, so that the first-best strategies cannot survive as
an equilibrium. However, even under quality uncertainty, the full information equilibrium
exists for a large range of parameters, as indicated by the gray areas.

The lower the difference between the two cost levels (or the closer a combination of
costs is located to the 45° line), the more attractive it is for B to imitate the high quality
supplier and the full information equilibrium cannot survive. Both critical values increase

* * %k
ocy  Ocky
dcp’ Ocp

in cpg, > 0. The higher the costs cp, the higher must be the costs c4 — and
consequently the full information price p(‘;‘h — in order for B to find imitation profitable.

If the full information equilibrium cannot be implemented, type A can also sell high
quality and separate from type B by setting a price that B does not want to imitate. Two

pricing strategies can be identified.

1 In the following, reasonable parameter values are chosen to illustrate the findings. Section analyzes
the influence of parameters in detail.
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*

ok

Ca

B

Fig. 3.3: Overview on Critical Values ¢’ and c%* for ¢; = 0.95

Proposition 3. The strategies S4 (pgl, 1, qn, qh) and SB (pg, 1, q, ql) and consumer beliefs
m (p = p?l) =1 and [ (p = pg) = 0 constitute a separating equilibrium if costs ca are
i a lower medium range, cqa € [C*A,min (0124,02‘)]. The strategies S* (png, 1,qh,qh) and
SB (qul, 1,ql,ql) and consumer beliefs [i (p :pg‘z) =1 and i (p :pg) = 0 constitute a

separating equilibrium if costs ca are in a higher medium range, c4 € [max (cf4, ci) ,cjﬂ.

PRrROOF: SEE APPENDIX.

A can separate from B by charging either a low price pél or a high price, péQ, resulting

in the profits Hél and H§2:

1+ ¢
A
T
. 14 ¢ 14 ¢ (3.10)
g =2 (LA o) (1- 25
14 %
p?zzTA

(3.11)
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The high cost monopolist again sets p = pfl and earns:

g (I+ep)a
pQZ_ 9
- L—c)a
a 2

(3.12)

Learning about these prices, consumers correctly believe that the monopolist charging
either pél or péQ sells high quality (7 = 1), whereas the monopolist with p = pg indeed
sells only low quality (& = 0). For neither of the two prices (pg‘l, p§2), B has an incentive to
imitate A, since A sets exactly those prices for which the high cost monopolist is indifferent
between imitating A and revealing low quality. B charges its full information price in these
separating equilibria again. The low cost monopolist can decide whether to signal its
high quality with a high price (called high price strategy) or a low price (called low price
strategy).

Under which conditions would A prefer to implement a high or a low price strategy to
separate from B? For lower medium costs, ¢ < ca < ¢4, A employs a low price strategy
with p = pél and for ¢ < ca < ¢, A prefers a high price strategy. The optimal pricing

scheme for high quality depending on the level of costs cy4 is illustrated in Figure

—_—
T

,,,,/

A
-~ Psi

A
-~ Ps2

A
Pq,

I I I I
e

C ok
cy < 1

C4

Fig. 3.4: Optimal Separating Prices for High Quality, ¢; = 0.95 and ¢ = 0.7

The diagram shows the level of prices for high quality the low cost monopolist optimally

12 Note that this figure does not account for potential deviations of type A to a low quality.
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implements depending on the level of costs cs. For cq4 < ¢ and cg > ¢, the first best

. . . . 14c*
prices are chosen. Despite the higher costs c4 > ¢%, A charges the same price pél = JF;A

and — compared to the full information scenario — does not pass the rising costs of quality
to consumers who now even benefit from the initial information asymmetry. They receive
the same quality at a price that is lower than the first-best one for similar costs. For higher

medium costs (¢ < ca < c¥), A switches to a high price strategy with péz = HQCT“*.

Given the level of costs c4, this price is higher than p;;‘h and consumers suffer a loss in their
surplus compared to the first-best case.

Note that for cost levels close to ¢ and ¢, the discrepancy to the first-best price (and
thus the cost of signaling high quality) is the lowest. The impact on the profit of type A
is small. So high and low price strategies are more attractive for cost levels close to the
critical values ¢ and ¢ but less profitable for medium levels of costs (c4 close to ¢4 ), as

shown in Figure 3.5

HA

A
HSI
A
HSZ

A
TG,

Fig. 3.5: Profit of Type A from selling g, ¢ = 0.95 and cg = 0.7

The separating equilibria with pél and p‘éz, respectively, only exist if A has no incentive
to deviate to pg and provide low quality instead. For a low price strategy with p’gl, this
requires that cy < 0124, while the high price strategy with p‘§2 requires c4q > C‘Z. That is
why a separating equilibrium with p = pél exists for ¢4 € [cj}, min (c%, ci)]. Similarly,
the high price strategy of type A and the full information price of type B constitute an
equilibrium for c4 € [min (cj, C?;;) ,cjl*]. In Figure the separating equilibrium with a
low price strategy is highlighted in light gray, while the separating equilibrium with a high



3.4. ANALYSIS OF THE MODEL WITH QUALITY UNCERTAINTY 63

price is represented by the dark gray area. It further shows that for medium levels of costs,
neither of the two pricing strategies constitutes an equilibrium, since deviations to a low

quality are sufficiently attractive for type A.

Fig. 3.6: Overview of Separating Equilibria with High and Low Prices, ¢; = 0.95

Separating with Low Quality

If type A does not find it profitable to sell high quality and signal the product characteristics

through the price, it can also decide to sell low quality at a full information price.

Proposition 4. The strategies S* (pg, 1, q, ql) and SP (p(]fl, 1, q, ql) and consumer beliefs

i (p = pzz) =1and i (p = pfl) = 0 constitute a separating equilibrium for c4 € [0124, c3 ] .

PROOF: SEE APPENDIX.
If both types sell low quality goods, each will set its own optimal monopoly price. No

one could gain from setting the price of the other type and the resulting profits are:

a4 (I+ca)g
pfn - 2
) (3.13)
A= d—ca)a

'/ 2
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g (1+cB)q
pm - 9
, (3.14)
B — (1-cB) q
q 9

A separating equilibrium in which both types sell low quality further requires that the
low cost monopolist has no incentive to deviate to a signaling strategy and sell high quality
instead. This is given for 0124 <cyg < 0?4. Note that the condition 0?4 > 0124 is only fulfilled
for high levels of ¢;: If the difference between high and low quality is sufficiently small, the
low cost monopolist considers to switch to the inferior product. Otherwise, A is better off
to produce high quality and signal it to consumers via a low or a high price.

C4
1

Full Information
= Low Price Strategy
=== High Price Strategy
== Low Quality

Fig. 3.7: Overview of Separating Equilibria, ¢ = 0.95

Figure displays the separating equilibria depending on the level of costs, c4 and
cp. It can be seen that for very low (cq4 < c¢) and very high variable costs (c¢%* < ca),
the first best equilibrium is implemented even under quality uncertainty (gray area). For
lower medium ranges, c4 € [CZ, min (0124, ci‘)], A sells high quality at a low price pﬁl (blue
area). Both types offer only low quality for medium ranges, c4 € [ci, ci] (green area). If

costs rise a bit further, cyq € [max (cf4, 0?4) ,cz*], then A sells high quality again at a high
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price p’§2 (red area). Type B always sells low quality at the full information price pg in

these cases.

3.4.3 Pooling Equilibria

If both types set the same prices, consumers are uncertain which quality they will receive.
Pooling equilibria might arise when A sells high quality or when A sells both high and low

quality and price discriminates.

Pooling and Price Discrimination

In a pooling equilibrium with price discrimination, the cheap good only features low quality
in any case. Consumers anticipate that low quality is provided, regardless of the cost type.
However, they do not know ex-ante whether the more expensive good is worth its price
(that is, whether it actually features a higher quality) and can only expect a medium
quality m = p + (1 — p) ¢, implying that ¢ < m < 1: With probability u it is the low
cost monopolist offering a product of high quality, while with a probability of 1 — u the

monopolist has high costs and only provides low quality.

Proposition 5. The strategies S (ppp,dpp,qn,q) and SB (ppp,dpp,q,q) and con-
sumer beliefs fi (p = ppp,d = dpp) = p constitute a pooling equilibrium if costs c4 are

. . / .
i a medium range, c4 € {max (cA,cil**, cf*,c*A) ,min (cﬁ*,c?*, cﬁ**,c}*)].

PRrROOF: SEE APPENDIX.

If both types price discriminate, the optimal price and inverse discount are:

_m(dmg (m+7) +ca(mg (4 +)+vBqg — (1 —q)7)))

bpPD = 2
)Y+ @y

(

8m2q; 4+ m (8q; —
q (m (2q1 +ca (5q —2)) v + 2m?2 (2 (I+ca)g+v)+ecay(ag— 1 —q) ’Y))
m (4mq (m+7) +ca(mg d+v) +vBq — (1 —q)7)))

dpp =
(3.15)
Consumers observing these prices are rational to expect a medium quality m for the

expensive good, as both the low and the high cost type set the same price and discount.

The profit of the low type monopolist is given by the following expressions:
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2ql (m + ’Y)
m—q) (8m2q +m (8¢ — v) v + @7?)

HIIgD:(

[2m* (m = q) — ca(m —q) (m (4 —7) +7) (3.16)

+ch (mPa+ml—q)2-7)+7y-al+7))]
Similarly, type B earns the following profit from imitating type A:

8. — 2q, (m+’y)
PP (m — qp) 8m2q, +m (8q — 7) v +72q)

[(m —a) (2m (m = 2cpq) + cp (m — @) v + cacp (= + @ (2 +2m +7)))

— A (—a+mPa+mA—q)2-)+1-a)v)]
(3.17)

The price discrimination is based on a self-selection mechanism. This strategy only
succeeds if consumers have incentives to purchase different products depending on their
individual preferences for quality. In order to induce consumers to select different goods,
the firm needs to use the price and inverse discount and create positive demands for both
goods. When are the conditions of §* < 1 and 6% < 6* fulfilled? The demand for the
expensive good is positive as long as 1 > 6*, which translates into c4 < c The low
quality good is purchased when the inverse discount is sufficiently small, 6pp < 2. This
condition is fulfilled if costs are high enough (¢4 > 014), implying a lower boundary with
respect to the variable costs of quality c4 on the pooling equilibrium. As a result, price
discrimination is feasible for c:4 <cy < C::r

Consumers’ belief that the monopolist has low costs is equal to the initial distribution
of types, i = u, in the pooling equilibrium. The price ppp and the inverse discount dpp
constitute an equilibrium strategy only if no type has an incentive to deviate given the
consumers’ out of equilibrium beliefs of it = 0. The values cﬁ* and CE** therefore limit
the pooling equilibrium from above, because type A (type B) is better off to deviate to

Bxx

low quality if c4 > c&* (ca > cB** or ca < cB*). Excluding further implausible equilibria

requires the application of the Intuitive Criterion (Cho and Kreps (1987)). For lower or

13 This condition is dominated by the requirement of c4 < c5* as ¢§* < c;;. See Appendix.
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higher levels of costs, c4 < cil** and c4 > cflz*, the off-equilibrium beliefs are inconsistent

because only A has an incentive to deviate and the pooling equilibrium cannot survive.
This puts boundaries on the right (via ¢3**) and on the left (via ¢5?*) on the existence
of the equilibrium, leaving price discrimination as a pooling equilibrium (orange area) for
a medium range of costs, as depicted in Figure This finding is in line with the
observation above; namely that separating with a high or low price strategy and providing

high quality becomes less profitable for medium levels of costs.

Cy
1 _

o
Ca

SLt*
Ca

S2%

Ca

B+

Lx
€a

(&}

Fig. 3.8: Pooling Equilibrium with Price Discrimination, m = 0.98,¢; = 0.95 and v = 0.2

Pooling and Uniform Pricing

A pooling equilibrium can also exist if A sells high quality, while B sells low quality.

Proposition 6. The strategies S (pp,1,qn,qn) and S® (pp,1,q, q) and consumer belief

i (p=pp,) = u constitute a pooling equilibrium if costs c4 are in a medium range, c4 €

! 1" . / 11 /
[max (e, eS")  min (5 4", ¢52)].

PROOF: SEE APPENDIX.
If both types pool in prices and A sells high quality, the low cost monopolist anticipates

the fall in demand due to the quality uncertainty. The optimal pooling price and the

1 Note that the critical value ¢5* is negative for the chosen parameter values.
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corresponding profits ard™}

_ mca
pp =
2
4 — (m —ca)
2m

(3.18)
7 = (p — car) <1—7];+1—Z>
~ (m+4ca—2epq) (m(3q —m)—ca(m+q))

B 4mq

Consumer uncertainty about product characteristics is reflected in the price which
approaches the full information price for higher levels of . If consumers observe the price in
equilibrium, their belief that the monopolist has low costs equals the initial probability, & =
. Given the out-of-equilibrium belief i = 0, A and B do not find it profitable to deviate
forcq < cﬁ/ and cﬁl <cp < cﬁu, respectively. Similar to the pooling equilibrium with price
discrimination, the Intuitive Criterion excludes implausible equilibrium constellations for
cflll <cp < cfllﬂ and cizl <cyg < ciy. In these intervals, the equilibrium is implausible,

because only type A has an incentive to deviate to a low or high price strategy. The pooling

equilibrium under uniform pricing is represented by the brown area in Figure [3.9°)

3.5 Summary of Results

In this game of price signaling and quality uncertainty, different separating and pooling
equilibria emerge, depending on the level of costs c4 (see Figure 3.10f'). For very low
and very high costs, the types separate and A sells high quality at pl‘;‘h, while B sells low
quality at pg (gray area). This equilibrium is the same as the one obtained under perfect
information. B cannot profitably set the same price as A and pretend to be a high quality
producer, because costs are too low (c4 < c¥) or too high (cq > ¢¥). Therefore, the high
cost monopolist reveals its low quality from early on in these intervals, while the low cost

monopolist can charge the full information price for its high quality good.

m(3q—m)
, m+q
16 Note that the critical value ¢§; is negative for the chosen parameter values.

17 For illustrative purpose, the figure does not incorporate all critical values but only depicts the final
equilibrium constellation.

and ca <

15 B makes a positive profit for cg < Cgi:;m
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Fig. 3.9: Pooling Equilibrium with Uniform Pricing, m = 0.95 and ¢; = 0.8

If, however, costs are in a medium range (¢ < ca < c¥), the high cost monopolist
would be better off to imitate the full information price of A and benefit in the short run
from an increased willingness to pay. In this situation, A can effectively separate by setting
either a low price pgl (blue area) or a high price péQ (red area). The low price strategy
makes consumers better off than under the full information case, since the monopolist
does not pass on the rising costs to consumers. Similarly, the high price strategy reduces
consumer utility compared to the full information scenario. In both cases, nevertheless,
the high cost monopolist has no incentive to imitate this price so that consumers correctly
infer a high quality from observing either pél or pg‘g before the purchase.

A separating equilibrium in which both types sell low quality exists only for a small
area, c2A < cyg < c?;l (shaded in green). In this case, A charges pg while B charges pfl .
Note, however, that this equilibrium only survives if ¢; is sufficiently large. Otherwise, A
has always an incentive to sell high quality insteaﬁ

Pooling equilibria can only exist if A sells high quality or if A offers both high and low
quality. The first strategy is not illustrated in Figure [3.10] since it does not constitute an
equilibrium for the chosen parameter values. The second strategy is a quality-based price

discrimination (orange area). In this case, the equilibrium is not only constrained by a

18 See Section m for a more detailed discussion on the influence of g;.
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lower limit of c4 in order to induce positive demands for both segments (c'A). Attractive

deviations to low quality further exert an upper limit on the existence of the pooling

equilibrium (cf‘* and cﬁ**), while implausible equilibrium constellations are removed by

left (¢52*) and right boundaries (c5**).

CB

Fig. 3.10: Overview of Equilibria, m = 0.98,¢; = 0.95 and v = 0.2

3.6 Comparative Analysis

Having derived the conditions for separating and pooling equilibria under quality uncer-
tainty, it is now useful to take a look at how the optimal prices and profits change with
specific parameters. In particular, this section examines the influences of the (expected)

quality levels, ¢; and m, and the social preferences in the case of price discrimination, ~y.

3.6.1 Influence of the Level of Quality

The model assumes that product quality is simplified to two potential levels g5, and g; which
are exogenously defined. The level of low quality ¢; as well as the initial probability that

a monopolist has low costs, p, (and therefore is able to produce high quality) significantly
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influence the equilibrium constellation. The separating equilibrium with low quality and
the pooling equilibrium with price discrimination only exist if ¢; is high enough, whereas
the second one further requires that m is sufficiently large as well, as explained in more

detail below.

Influence of ¢; on the Low Quality Equilibrium

The separating equilibrium in which even type A decides to offer low quality exists if the
reduction in quality (from g to ¢;) is not too severe. The lower the quality ¢;, the lower

the willingness to pay of consumers and the lower the profits of both types:

>0 (3.19)

The value of ¢; can be interpreted as the relative quality compared to the high quality
gn = 1. That is, the lower ¢;, the stronger is the deviation from high quality and the
more intense the differentiation of the two goods. A reduction in ¢ thus makes it more
attractive for A to sell high quality, while a higher level of ¢; raises the chances of a low

quality equilibrium.

As a matter of fact, the separating equilibrium in which both types offer low quality
can only exist if type A does not find it more attractive to sell high quality at a low or high
signaling price. For lower values of ¢;, A can improve its profit by offering high quality at
pél or pgz, because consumers have a higher willingness to pay for the product featuring
a better quality. The key condition for the separating equilibrium with low quality is
therefore 0124 < ey < c3A. However, for most parameter values of cg and ¢, it holds that
6?4 > 03’4, which implies that A finds it more profitable to separate with high quality either
at a low or at a high price rather than providing ¢;. Only if c¢p is in a medium range,

c/B < cp < cg”, the condition ¢4 < ¢ is fulfilled:
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2 +a) V2 (1+a) (-2+ ¢ (2+a))
= d1+aqa)2+aq)
B QQl(1+Ql)+\/§\/q12(1+QZ) (—2+ ¢t (2+a@))
B F (Lt a) 2+ aq)

(3.20)

Figure illustrates for which combinations of ¢; and cg the condition 0124 < ci holds,

as indicated by the gray area.

CB
1

B
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1‘]/

Fig. 3.11: Difference of Critical Values ¢% and ¢

The gray area in which a separating equilibrium with low quality can survive is not only
small, it also requires high values of both variable costs cp and quality ¢;. The intuition
for this requirement is as follows: A higher level of ¢; increases A’s profit from selling low
quality and the discrepancy to selling high quality becomes smallelﬂ For that reason, the
curve of Hg moves upwards closer to curve of Hgﬂ as illustrated in Figure

The second parameter that influences the existence of the low quality equilibrium is the
level of costs, cp. Figure [3.12] also provides a rationale for why high costs cp enable the
equilibrium: The higher the costs of B, the higher the critical values of ¢’ and c%, resulting
in a shift to the right of the two dashed lines in Figure This shift additionally leads

to Hg approaching H(fh in the interval (c%,c’’), increasing its attractiveness.

19 For ¢, = 1, Hj?h = Hj?l.
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Fig. 3.12: Comparison of Separating Profits of Type A

Influence of ¢; on the High Quality Equilibria

Despite the fact that an equilibrium in which both types serve low quality becomes less
likely, the lower level of the quality ¢; has further advantages from the consumers’ perspec-
tive. The level of ¢; has an impact on the prices p‘gl and pég which type A sets in order to

separate from a low quality provider. Both prices increase in ¢;:

8p§1
Iq
0p§2
Iqy

>0
(3.21)

>0VC:2*<CB

Why does a lower quality level reduce both signaling prices? The lower ¢;, the more
attractive it is for B to imitate the full information price of APl In order to counteract
the potential mimicry, A sets a lower signaling price. That is, the lower the level of ¢,
the lower the prices consumers must pay in order to receive a high quality item from A (if
ch <ca< cz*)El In this way, consumers might actually benefit from a lower ¢; if they
buy high quality from type A at p?l or p?Q.

A higher level of ¢; raises the prices pél and p‘é‘Q (and by that the profit margin) but at

2
20 This holds for ¢ < %'
l

2L For ca < ¢4 and ca > ¢, A can still charge the full information price pg‘h which is not affected by the
level of low quality.
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the same time reduces the consumer demand, as the price change does not reflect a change
in the quality received. Which of the two effects dominates can be shown by analyzing the

overall effect of ¢; on the profits Hgl and HéQ:

o114

731>0

Ou (3.22)
Ollg, ¢ —vV2(2-a-4q)

—=2=2 <0V > 3

oq 2—gqj

The low price strategy is always more profitable for higher levels of ¢;. The reverse holds
for the high price strategy with sufficiently high levels of costs cp. Whereas consumers
benefit from a lower level of g; if the monopolist has low costs through the lower prices pgll
and péQ, type A only does so for the high price strategy (that is, for c4 € [min (0?4, cf4) , c’;‘*] )

when cp is large enough.

Influence of ¢; and m on the Pooling Equilibrium with Price Discrimination

The second equilibrium that is strongly driven by the value of low quality ¢; is the pooling
equilibrium in which A offers two goods and price discriminates. In addition to the influence
of q;, it is further affected by the initial probability that the monopolist has low costs, p.
While the effects of ¢; and p on the optimal inverse discount dpp are ambiguous, the

influence on the optimal price p can be clearly determined:

0
op _ gl 5 - [32m?q, + 8m?* (ca + 8m) gy

om  (8m2q 4+ m (8¢ — 7) v + a?)

—(L—a@)eay* + (= (d+ca)m® + 3caq + 2 (4 + ca) mg) ¥*

(3.23)
+4m (ca (m +2q;) + m(—2m + llql))’yQ] >0
2 4 - - 1_ 1"
o m ) mm e —ea-m)y) oo
9q (8m2q +m (8¢ — ) v + a?)

A higher value of m increases consumers’ willingness to pay and thus the price p.
Contrarily, the higher the value of low quality, the lower the price p for the high quality
good due to the potential cannibalization.

More specifically, only if both — the value of low quality and the expected quality
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m = pu+ (1 — u)q — are sufficiently large, the low cost monopolist has an incentive to
introduce two goods and pool with B. If, contrarily, the two variables take lower values,
the pooling equilibrium no longer survives. This is so because A has an incentive to deviate
to a low or high price signaling strategy and gain from the higher willingness to pay of
consumers, making the pooling equilibrium implausible. Figure [3.13| shows the overview

of equilibria for lower levels of ¢; and m.

Cy
1

Full Information
= Low Price Strategy
=== High Price Strategy
=== Low Quality

Ch

Fig. 3.13: Overview of Equilibria, m = 0.9,¢ = 0.85 and v = 0.2

The figure does not only illustrate that the pooling equilibrium with price discrimination
no longer exists, but at the same time highlights that low values of ¢; also make the
separating equilibrium with low quality very unattractive for A due to the lower willingness
to pay of consumers. As a result, for low values of ¢; and m, the low cost monopolist always
sells high quality — either at the full information price or at one of the signaling prices pél
and péQ.

Taking the influence of ¢; and m on the two equilibria into consideration, consumers
can benefit from lower levels of both variables if the monopolist has low costs in so far as
it removes the ex-ante uncertainty about product quality for all potential cost parameters.
While B will always reveal its low quality, A signals the high quality of its products with
either a high or a low price. By that, consumers can perfectly infer the true characteristics
of the goods offered before the purchase if m and ¢; are sufficiently low. Additionally, the
lower level of q; decreases the prices p‘gl and p’é‘Q, so that consumers pay relatively lower

prices for high quality goods in the interval ¢y < c4 < ¢
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3.6.2 Influence of Social Preferences

Social preferences determine the utility of consumers and in turn the optimal behavior of the
low cost monopolist when introducing two goods. In fact, the parameter ~ is an important
driver of the pooling equilibrium with price discrimination derived in Section The
following section analyzes the influence of social preferences on consumer demand, prices
and profits. It considers the specific cases when consumers are only self-interested and do

not care about differences in the price-quality ratios (7 = 0) or strongly inequity averse

(y=1).

Influence of Social Preferences on Consumer Demand

A change in the role of social preferences directly affects the relative sizes of consumer
segments and indirectly alters the total number of consumers who purchase a good. While
the marginal consumer #* (who is indifferent between buying the expensive and the cheap
good) is immediately influenced by +y, the marginal consumer 6% (who is indifferent between
buying the cheap good and not buying at all) is not directly aﬁected@ For the isolated
analysis of the influence of social preferences on demand, other variables such as p and ¢
are held fixed at this point, while the interactive effects are discussed later.

When consumers of the high value segment care more about their relative price-quality
ratio (that implies an increase in ), more consumers decide for a low quality good. This
finding is intuitive: The more consumers of the high value segment suffer from paying a
higher price per quality, the more attractive it is for them to switch to the cheaper good.
If consumers do not receive a disutility from paying a higher price per quality than others
(v = 0), the marginal consumer who is indifferent between buying the expensive or the

cheap good is given by the ratio of price difference to (expected) quality difference:

p(1-9)

3.24
pr— (3.24)

0" |y=0 =

In the other extreme case, where the transaction utility from the social comparison
has an equally strong effect as the acquisition utility from buying a particular quality at a

given price (v = 1), the marginal consumer is located at:

22 An indirect effect of social preferences is exerted through p and §.
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. p(mq (1 —=9)+q —dm)
0" |—1 = 3.25
”Y 1 mq (m _ ql) ( )

The marginal consumer who still buys low quality remains the same in both cases
(when holding p and ¢ fixed). As a result, there is a fraction of consumers whose quality
preferences are sufficiently high so that a rise in social preferences does not affect their
decision to buy the expensive good. Contrarily, some consumers with a low preference for
quality will always buy the cheaper item, no matter how weak their social preferences will
be. In between, a mass of consumers whose decision which product to buy depends on the
strength of social preferences.

Note that it is not yet clear whether the location of the marginal consumer 6* increases
or decreases with a rise in social preferences: The parameter ~ does not only directly
influence the position of the marginal consumer #* but also affects the optimal price and
inverse discount. Whether stronger social preferences lead to lower demand for the more
expensive good thus depends on their interactive effects on 6*,0% and on the price p and

inverse discount 9.

Influence of Social Preferences on Price and Inverse Discount

In order to study the effect of social preferences on prices, the two extreme cases of purely
selfish (v = 0) and strongly socially concerned (y = 1) consumers will be compared. If
consumers display no inequity aversion at all, the optimal price and inverse discount are

reduced to:

m -+ ca
pPDH:O = 5
3.26
6 | — (1 + CA) q ( )
PPI=0 = T s

The high value segment then pays the optimal price under uniform pricing and pooling,
while the low value segment effectively pays the optimal price for low quality under full
information (dppppp = pg).

Contrarily, if consumers exhibit very strong social preferences, v = 1, the optimal price

and inverse discount are:
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m@m (1 +m)qg+ca(—1+(4+5m)q))
q+m(=1+8(1+m)q)
a(2m(m+q+2mg) —ca(1+2m— 2+ m (5 +4m)) q))
m (4m (1 +m)q +ca(=1+ (4 +5m)q))

PPDly=1 =
(3.27)

dpply=1 =

Comparing the two optimal prices, it can be shown that the price for purely selfish
agents is higher than that for socially concerned ones (this holds whenever price discrimi-

nation is feasible for v = 1 that is, c4 > ¢ |y=1):

Ap = ppply=0 — PPDIy=1

_cala+m(d—2mg)) —m(m—q) >0
2(g+m(=1+8(1L+m)q))

(3.28)

Strong social preferences induce the low cost monopolist to reduce the price charged to
consumers of the high value segment. This finding is intuitive, since the monopolist needs
to counteract the decreasing willingness to pay of the high value segment resulting from
the stronger concern for the price-quality ratio of the low value segment. How do the social

preferences influence the optimal inverse discount dpp?

Aspp = 6pPDly=0 — 6pDly=1

@ (2m2(m—ql) —ci(l—i—m)(l — (2—m)ql))
m (m +ca) (4m (L +m) q +ca(=1+ (4 +5m) q))

) (3.29)
<0V ea<cyly=t

V2y/m?(m—q)

V1+m—2q—mq+m2q

2¢/m2(m— . .
V2y/mA(m—q) , the value of dpp is higher for strong social preferences, dpp|y—o <
Vatm—2q—mg+m2q

dpp|y=1. An increase in social preferences therefore does not only lower the price but it

The difference is negative for the interval 0 < c4 <

. 7"
. Since cy|y=1 <

also raises the inverse discount in order to balance the cannibalization effects. Strong social
concerns in the high value segment consequently also impose an effect on the utility of the
low value segment. The effective price for the low quality good (0ppppp) is higher under

full preferences:

23 BEquations and will show why the critical values of clA|ﬂ,:1 and ci;|w:1 are relevant for this
analysis.
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Asppppp = 0PDPPDIy=0 — 0PDPPD|y=1
_aQ (ca+m(B3—2q)—3q)— (1+4m)(m—q)) <0V en < oy (3.30)
2(q+m(—14+8(1+m)q)) Alr=

That implies that the low cost monopolist responds to strong social preferences by
lowering the price for high quality and raising the effective price for low quality. The

difference in prices is thus reduced for strong social preferences.

Interactive Effects of Social Preferences on Consumer Demand

Having examined the effects of high social preferences on the optimal inverse discount and
price, it is now interesting to see how the marginal consumers #* and 6* change in turn.
The total number of consumers who buy is given by 1 — #%. It can be shown that the

marginal consumer % is located higher if social preferences are strong:

Agr = 04z — 0%

__(A+am)(m—q) —ca2=3q+mG—2a)) _,
2(@+m(=1+8(1+m)q))

(3.31)

This holds for the range of clA\W:l <ca< 02]7:1. How does the parameter v affect the
location of 8*7 On the one hand, the rise in 7 shifts 6* upwards, ceteris paribus. On the
other hand, the decrease in p and the increase in § make the low quality good relatively
less attractive which shifts 6* downwards. The overall effect of a rise in v from 0 to 1 on

the marginal consumer is:

Ag = 0%|y=0 — 0" |y=1

(m—q) (g +m@B+4q)) —ca (=6mPq + (5—3q) g +m 3+ (3—2q) q))
B 2(m—q) (@ +m(=1+8(1+m)q))

(3.32)

For sufficiently large costs, c4 > ¢J;, the total effect of stronger social preferences on

the marginal consumer is positive, 0*|,—o < 0*|,=1.
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v (m = q) (@ +m (3 + 4q)))
AT ZomPq + i (5—3q) +m(3+a(3—2q)) (3.33)

For small costs, however, the influence of the parameter ~ is weaker than that of the
changes in price and inverse discount, so that 6*[,—9 > 6*|,—;. This implies that for small
costs, ca < ¢}y, strong concerns for the price-quality ratio of others can even lead to more
consumers deciding to buy the more expensive item due to the price reduction for the
expensive product and the price increase for the cheaper one.

The location of the marginal consumer 6* further influences whether the demand for
low quality is positive at all. Given the optimal price and inverse discount, consumers have
an incentive to buy the low quality good (6* > ) if the inverse discount § is sufficiently
small (0 < &), This condition is fulfilled if costs are sufficiently large (cq > cy), as shown
in the derivation of the equilibrium (see Appendix). For v = 0, the critical value becomes
Zero, c/A = (0. This implies that for v = 0, the demand for low quality becomes positive for

any level of costs, cq4 > 0:

(1—=m)ca

* _pL —
0 ‘7:0 0 ‘”/:0 2(m —q)

>0 (3.34)

If, however, social preferences are strong (v = 1), the cut-off point rises:

m(m — q)
m+ q — 2m2q

Caly=1 = (3.35)

Stronger social preferences require higher costs ¢4 for the inverse discount § to induce
a positive demand for low quality. Contrarily, the upper bound on c4 (necessary for a

positive demand in the high value segment) is lower for v = 1.

m-—q
1-—aq
(m —q) (m + q + 6mq + 4m?q;)
m+ (34+m((6+m)) g — (2+m(5+4m)) ¢

Ciil|'y=0 =
(3.36)

1"
CA|“/=1 -

Taking the effect on the optimal inverse discount and price into account, the interval

in which a firm can implement a price discrimination strategy is smaller if consumers are
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strongly concerned about others compared to purely selfish consumers. This can also be
seen in the overview on equilibria displayed in Figures and The area of the
pooling equilibrium with price discrimination is smaller for v = 1.

Influence of Social Preferences on Profits and Equilibrium

If consumers are not inequity averse, the profits of the two types are reduced to:

om (m — ca)® + (4mea —2m? — 4 (1+(2—-m)m))
dm (m — qp)

A
Upp |7:0 =

1

- (3.37)
dm (m — q)

2 ply=0 = - [2cacp (1 +m) (m —q) q
+2m (m — q) (m —2epq) + 4 (@ —m (2~ (2—=m)q))]

Contrarily, for v = 1, profits are given by:

2(1+m)q (2m* (m —q) —ca(1+3m) (m —q) + 4 (1+m) (1 —(2—m)q))

pply—1 =
! (m—aq)(@+m(=1+8(1L+m)q))

QQZ(1+TTL) = 2 m —(2—m
m—q) (@ +m(—1+8(1+m)q)) [—ca+m)(1-(@2-m)a)

HgD|’Y=1 = (

+ (m—q) (CB(m—cA)+2m2+cB(—1+30A—2(2—cA)m)ql)]
(3.38)

Given the restrictions of ¢4 in order to create positive demands for both goods (C,A <
cp < CZx)a A is always better off if consumers are selfish and do not care about the price
per quality paid by others: 1% ,)[,—0 > T4 |1=1.

The most important effect of social preferences on the equilibrium constellation is ob-
tained through the change in the constraint of 024. The stronger the inequity aversion, the
greater the lower boundary on the pooling equilibrium. Similarly, for the extreme case
of v = 0, price discrimination becomes feasible even for the lowest levels of costs ca, as
displayed in Figure [3.14]

If, however, consumers care a lot for the price-quality ratios of other consumers (y = 1),
the area in which price discrimination constitutes a pooling equilibrium changes. The

strong social preferences limit the feasibility of price discrimination and put a lower bound
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Full Information
= Low Price Strategy
=== High Price Strategy
= Low Quality

Price Discrimination

B

Fig. 3.14: Overview on Equilibria for Purely Selfish Consumers, m = 0.98,¢; = 0.95 and v =0

on the equilibrium, while the upper bound of cz is decreased.

3.7 Interpretation of the Findings

This model examines the optimal price and quality decisions of a monopolist with either
high or low costs selling to consumers with inequity aversion. Nature determines whether
the monopolist has high costs and can only produce low quality, or whether the monopolist
has low costs and can choose between high, low or both levels of quality.

The good offered to consumers constitutes a search good if information is distributed
symmetrically, so that consumers can perfectly evaluate the quality of goods before the
purchase. Under this assumption of full information, a high cost seller produces low quality,
while the low cost seller offers high quality for all levels of costs. Type A is always better
off to sell only high quality and thus refrains from offering a second good of lower quality
and price discriminating among consumers.

Having the results of the first-best case as a benchmark in mind, the introduction of an
asymmetric distribution of information then models the market for experience goods. The
first-best equilibrium survives for some levels of costs c4 even under quality uncertainty.

This is due to the fact that price and quality decisions are fixed and the interaction with
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Fig. 3.15: Overview on Equilibria for Socially Concerned Consumers, m = 0.98,¢; = 0.95and v =1

consumers is repeated. As a consequence, B suffers in the second period from imitating

the high quality producer

Since a high cost monopolist can benefit from uncertain quality in the first period (due
to the increased willingness to pay of consumers relative to the revelation of low quality),
he has an incentive to imitate a low cost producer under some circumstances. In turn,
the low cost monopolist might want to engage in costly signals in order to successfully
separate from a high cost type in equilibrium. Often, A finds it profitable to separate with
a signaling price (p‘é‘1 or pg‘Q). In this case, consumers infer that the monopolist has low
costs and offers a high quality good. The model shows that both a high and a low price
strategy might be implemented by the high quality seller in order to signal the true product
attributes. A fourth separating equilibrium exists in which both types offer low quality if
cp and q; are large enough. Consumers benefit from a lower level of ¢ if the monopolist

has low cost and thus sells high quality at either pfg‘l or péz, as prices are lowered.

The ex-ante quality uncertainty is not resolved if A decides to price discriminate and
B sets the same price and inverse discount. While A sells a high quality for the higher
price, B provides only low quality. Furthermore, in this model consumers are not only
concerned about their own material payoff but also care about the price that others pay

for a particular quality level. For that reason, consumers of the high value segment suffer a
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loss in utility which needs to be considered by the monopolist in the price setting decision.
The analysis of the parameter v shows that strong social preferences reduce the price for the
high quality item and increase the value of 4, effectively reducing the differences in prices.
Whether the number of customers buying high quality increases or decreases for strong
social preferences depends on the level of costs; the adjustments in price and discount may
even lead to more consumers buying high quality compared to the case of purely selfish
consumers.

The price discrimination strategy constitutes a pooling equilibrium in this game. The
low cost monopolist, however, does not implement a price discrimination strategy in order
to signal the true quality of the goods and successfully separate from a high cost type.
Relative to pooling with uniform pricing, the discrimination allows A to exploit the hetero-
geneity among consumers. A’s profit from price discrimination is thus strictly larger than

that from uniform pricing (see Appendix [8.1.8)).

The pooling equilibrium with price discrimination requires sufficiently high levels of
q; and pu, respectively. Otherwise, the equilibrium no longer survives, so that a low cost
monopolist sells only high quality — either at the full information price or at one of the two
signaling prices —, while the high cost monopolist reveals his low quality from the beginning

on.

3.8 Extension: Long-Term Oriented Consumers

The model can be easily extended with respect to the time preferences of consumers.
It is sometimes reasonable to think of consumers who consider the long-run effects of
their purchase decisions. That is, they could maximize their total utility over several
periods rather than making short run decisions. This seems to be especially realistic
when consumers know that they only find out about the true quality of products through
consumption. Purchasing a product of unknown quality now influences the knowledge and
thus the expected utility in the future. If consumers account for their overall utility over
both periods, the findings remain the same in those cases in which the low cost monopolist
offers only one good. For the case of a pooling equilibrium with price discrimination,

nevertheless, the expected utility functions are given by:
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(3.39)

While the marginal consumer 6* is the same for both short-term and long-term oriented

consumers, the location of the marginal consumer % is shifted upwards, ceteris paribus:

oF = pﬁ:qf) (3.40)

In this case, the indifferent consumer is given by the ratio of the sum of prices to the
sum of (expected) qualities. This change in the demand for the low quality good affects

the optimal price and inverse discount, as well as the resulting profit of A.

pLT - mB
PD —
m2q? (15m + 17q;) + 2mgq; (m + @) (3m + 5¢) v — (m — @) (m + q)* 72

5pp = % - [2m (qu (m+q) (m +3q) + (m + q)° v)

+ camg (qf +m? (=2 + 8q;) + mq; (—1 + 10g;))

+ca ((m +q) (¢F +m? (=2 +4q) +mq (-2 + 7)) v — (1 — q) (m + q)° 72) ]
(3.41)

with
B =mg} (8m(m+q)+ca(Tq+m(7T+2q))) —ca(l—q) (m+aq)*~?
+aq(m+q)2cam+3ca(l+m)q +4m(m+q))y

Serving long-term oriented consumers yields the profit
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2q; (2mq + (m + q) )

ep = 2,2 2 _ 2 2 _ ,2)2 42
(m gf (15m + 17q;) (m — @) + 2maqy (m? — ) (3m + 5q1) v — (m? — qf) ’y)

-[2m® (m* = ¢f) + ca(m — @) (m (m (=4 + @) — 5q1) — (1 —m) (m+ q))7)
+A(a(—a+1-—g))+m* C—v+q(-1+2q+7)))

—i—cim(’)/-i-%(l —3q — (Q—QZ)'V))]
(3.42)

Figure |3.16| shows that the optimal price and inverse discount as well as the resulting
profit for short-term oriented consumers differ only slightly from those obtained for long-

term oriented ones.

Short-Term Long-Term

Consumers Consumers
p 0.7148 0.7146
1) 0.9642 0.9666
g, 0.1439 0.1435

Fig. 3.16: Comparison of Results for Short-Term and Long-Term Oriented Consumers, m =
0.98,q; = 0.95,7 = 0.2 and c4 = 0.45.

The qualitative results of the equilibrium analysis are very similar to those for short-
term oriented consumers and thus will not be further outlined at this point. For that
reason, the detailed equilibrium analysis in Section followed the standard economic
models in assuming that consumers are myopic and make their purchase decision for the

current period of consumption.



Duopoly with Exogenous Quality

4.1 Motivation

The previous chapter has modeled a monopoly in which the seller can have high or low
costs, addressing the question of how quality uncertainty affects the quality and price
decisions of the monopolist when consumers exhibit social preferences. The aim of this
chapter is now to analyze the impact of social preferences on the optimal prices in a
competitive setting. For simplicity, the basic model derived in this section abstracts away
from quality uncertainty: Consumers have perfect information about the costs of the two
sellers and can therefore infer the qualities chosen before the purchase. The former model
is transferred to a competitive setting with perfect information. The two firms again differ
with respect to their variable costs and the quality levels they can provide. Qualities are

defined exogenously as ¢, and ¢; and the two firms compete in prices.

What are the optimal pricing strategies in a two period model if the two types in-
troduced in the previous chapter are now competitors in a duopoly? In order to answer
the question, the following model applies the same structure as the monopoly model un-
der perfect information. While the monopoly model identifies only one equilibrium under
first-best (where A sells high quality and B sells low quality), the following analysis will
show that different equilibria can arise in a competitive environment. Moreover, due to
the asymmetry in costs two different market structures can exist: Either both firms sell or

Firm A becomes a monopolist by driving Firm B out of the market with too low prices.
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4.2 Introduction to the Model

4.2.1 Assumptions of the Model

Consumers Characteristics

Consumers have heterogeneous preferences for quality, measured by the parameter 6,60 €
[0,1]. Individuals with a higher value of 6 have a higher utility from consuming a particular
quality or, put differently, individuals with a higher 8 are willing to pay a higher price for
the same quality. The number of consumers is normalized to one and they are uniformly
distributed along the interval [0, 1]. Consumers’ acquisition utility from purchasing a good

with quality g¢; at price pfb is given by

Eu = Qq; - pgj (4.1)

with 7 = [,h and i = A, B. Individuals are assumed to have a unit demand in each
period and they buy a product if their utility is nonnegative. Similar to the monopoly
model, consumers are inequity averse in the sense that their utility decreases if they pay a
higher price per quality than individuals buying a different good. In this case, the utility

functions of consumers buying from Firm A are:

A A
PppH pPD,L)

Eug = 0qp, —péD,H - (
dhn q

(4.2)

Eup =0q — PéD,L

The superscript again denotes the Firm, whereas the subscript “PD” describes the
price strategy employed (price discrimination). The price for high quality (low quality)
is denoted by ppp u (ppp,r). Contrarily to the monopoly model, the disadvantageous
inequity aversion now also plays a role when the two firms offer different qualities and their
price-quality ratios differ. If the two firms differentiate, so that Firm A offers ¢, at price
p‘g and Firm B provides ¢; at price pg, consumers derive the following utilities from buying

high or low quality:
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A B

PH P

Eug = gy — pp — 7 <D - D)
am @ (4.3)

Euy, = 0q, — pp

If some consumers buy the high quality product while others purchase a low quality
good, the first ones are called high value segment, while the others are referred to as low
value segment. Note that the market will be uncovered in equilibrium and some consumers

with a very low 6 do not buy at all.

Firm Characteristics

On the seller side, there are two producers A and B with asymmetric variable costs of
quality. While Firm A has low costs denoted by cy4, Firm B faces high costs cp (0 <
ca < cp < 1). The product quality can take only two values, ¢, = 1 and ¢; < 1, which
are exogenously given. Fixed costs are assumed to be zero for both types. Analogous to
the monopoly model, Firm B can only produce low quality goods. Firm A can decide
whether to sell high quality, low quality or both high and low quality goods. In the price
discrimination scenario, the model again assumes that the additional product is only offered

in the first periodT}

4.2.2 Timing of the Game

Consumers observe
Firm A decides . . Payoffs are
. qualities and prices and .
on quality . realized
make a purchase decision

Both Firms set Consumer make a second
their prices purchase decision

Fig. 4.1: Timing of the Game

Figure 4.1 summarizes the stages of the interaction. The timing as follows: In the first

stage, Firm A chooses which quality to offer. Secondly, both firms set their optimal prices

! Tt might be argued that the introduction of a second period plays a minor role under perfect information.
In this case, it is added in order to make the model more comparable to the one derived in Section [3}
Reducing the model to one period would change the optimal price for high quality and consequently the
profit in case of price discrimination, while other results would remain the same.
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simultaneously. In the third and fourth stages, consumers make a purchase decision. Last,

firms and consumers realize their payoffs.

4.3 Analysis of the Model

Compared to the monopoly, different equilibria can arise when two firms compete in prices
and information is symmetrically distributed. If Firm A has a cost advantage, it can
become a monopolist by setting a price that is too low for Firm B to yield a positive profit
margin. On the other hand, if they face the same costs, c4 = cp, only one equilibrium

exists.

Proposition 7. An equilibrium exists in which Firm A offers high quality at price pé and

Firm B offers low quality at price pg if both firms have the same level of costs, c4 = cp.

PROOF: SEE APPENDIX

If costs are symmetric (cq = ¢ = ¢), it is optimal for both firms to differentiate in
qualities in order to soften the effects from price competition and improve profits. Firm A
chooses high quality and sets p = pg, while Firm B sells its low quality at price p = pg.

In this case, the marginal consumers #* and @~ are characterized as:

(pp —pB) @+ (ppar — pB) ~

"= I-a)a (4.4)

q

eL —_ pg
Consumers with high preferences (0 € [0*,1]) select the high quality product, whereas

those with a lower preference (0 € [HL,G*]) buy the low quality good. The two firms

maximize their profits if A charges the price p‘g, while B sets pg:

2(1—q) +c(2+q +37)

pp =

4 —q+ 3y (4'5)
B a(l—q+3c(1+7))
P 4—q+3y

The two firms realize profits Hg and Hg:
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8(1—¢)*(1—q) (1+7)

3 = -
(4—aq+3y) (4.6)
B — 2(1-o’(1-g)a(1+7)
’ (4—a+37)°

The profit of Firm A is more than four times higher than the profit of Firm B if costs

are symmetric and the sellers differentiate vertically.

Contrarily, if the two firms are asymmetric and Firm A has a cost advantage, it can
set a very low price that would result in a negative profit margin of Firm B. In this case,
B would decide not to sell at al]ﬂ In case of ex-ante asymmetry, two equilibria can arise,

depending on the level of costs.

Proposition 8. An equilibrium exists in which Firm A becomes a monopolist and sells high

quality at price pj;D g and low quality in the first period at price p‘ﬁD 1 forca € ¢y, ceB).

PROOF: SEE APPENDIX

If A wants to drive Firm B out of the market using price discrimination, the low quality
product needs to be offered slightly below the marginal costs of Firm B. That is, the optimal

prices for the two goods are:

o 24y +eall—a)2+y)—a2-c(2+7))
roa 22-q+9) (4.7)

A
Ppp,L = €BAI

The demand for both goods is only positive if c4 > ¢%:

—2+4cp + cpy
2+«

= (4.8)

Firm B does not sell and receives zero profit. Firm A obtains the positive profit H}é D!

2 In the following, it is assumed that B decides not to sell on the market whenever the profit is zero.
This leads to the same result as assuming that A sets a price that is equal to the marginal costs of B minus
a small € and let € converge to zero (see for instance [Shapiro| (1989)).



92 4. DUOPOLY WITH EXOGENOUS QUALITY

1, = m 40 =ea)® 72 (s —ca)’ (1—a)
~4 (1= ep)+ (ep = ea) @+ 4y (ep = ea) (1= ea(l = @) + 4 — 205a)

(4.9)

If costs are sufficiently large, A becomes a monopolist by offering two goods. The
extreme price for the low quality good makes Firm B indifferent between selling and staying
out of the market. Relative to the price for low quality (which only depends on c¢p and ¢;)
the price for high quality is affected by the cannibalization effect and consumers’ inequity
aversion. Nevertheless, it is the optimal strategy for Firm A that leads to both monopoly
power and profitability from selling high quality.

Whenever price discrimination is not feasible, because the low quality good would not
be bought by consumers (c4 < ¢¥), Firm A becomes a monopolist by selling high quality

only.

Proposition 9. An equilibrium exists in which A becomes a monopolist and sells high

quality at price pﬁﬂh for ca €0,c4].

PROOF: SEE APPENDIX

When Firm A wants to put Firm B out of the market by selling high quality only,
consumers may not have an incentive to purchase low quality. This is given when 6* = 6~.
Solving the equation for p? yields p® = pA¢;. The price for which B cannot sell a unit of
low quality (because all consumers would decide for the high quality good offered by A) is

therefore:

Pitg, = CB (4.10)

If B wanted to induce consumers to decide for the low quality good, the price would
have to be lower than cpq; which results in a negative profit margin. By that, Firm A

. . . . . A .
becomes a monopolist and sells high quality, resulting in the profit II7,:

Iy, = 2(cs —ca) (1 —cp) (4.11)
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4.4 Summary of the Results

For symmetric costs, firms differentiate in qualities and split the market (red line). How-
ever, if Firm A has a cost advantage, it will always endogenously emerge as monopolist by
selling either high quality when costs are too low, ¢4 < ¢’ (dark gray area) or high and
low quality products when costs are in a medium range, ¢¥ < c4 < cp (gray area). Both
strategies require to set a low price for the high or low quality product, respectively, so
that Firm B has no incentive to compete for consumers. Figure provides an overview

on the resulting equilibria depending on the cost levels c4 and cp.

cy
1,

*

---cy

2 ‘B

4+y

Fig. 4.2: Overview on Equilibria, v = 0.5 and ¢; = 0.9

This implies that consumers can always buy a high quality good, regardless of the
cost levels. Moreover, they can choose among two product variants as long as cqa > cJ.
Note that A would strictly prefer the second strategy and weaken the reduction in the

profitability of selling high quality:

(1-q@)2+ca2+7) —cg(4+7))?

mA - A —
pp 12-a+

>0 (4.12)

Driving Firm B out of the market by offering one product at a low price thus only

constitutes an equilibrium in this game because for some levels of costs consumers do not
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demand both qualities and the self-selection constraint would not hold.

4.5 Comparative Analysis

The equilibrium analysis demonstrates that both market structures can arise in equilibrium
due to the asymmetry in costs. The most interesting influencing factors in this duopoly
model are the strength of social preferences and the level of costs cp, as the level of low
quality ¢; only affects the optimal prices but not the general equilibrium constellations{ﬂ
The parameter v affects both the equilibrium with quality differentiation and the equilib-
rium featuring a price discrimination strategy. For the two equilibria under asymmetric
costs, the value of ¢p plays a major role, as it determines the price Firm A must set for its
products in order to drive Firm B out of the market. The impact of these two parameters

is further discussed below.

4.5.1 Influence of Social Preferences

Influence on Equilibrium with Differentiation

When costs are symmetric, the low cost firm offers high quality and the high cost one

provides low quality. The strength of social preferences influences both prices negatively:

pp  6(1—c)(1—q)

p _ Ba(l-o(l—aq) <0
Oy (4—q +37)°

The reduction in the price for high quality is more severe than for low quality. Social
preferences decrease the willingness of consumers to pay for high quality. Since Firm A
lowers its price, Firm B needs to respond similarly. However, the reduction in prices offsets

the effect on willingness to pay, so that both demands increase in ~:

3 The critical value ¢ only depends on v and ¢g.
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90" 2(1-c¢) l—qz)<0

2l (4—QZ+3’Y) (4.14)
o0t 3(1—0)(1—ql)<0 '
2l (4—q +37)

The effect on 6% is larger than the effect on 6*, implying that both demands increase
for stronger social preferences. Firms, however, suffer a loss in profits, as the additional

demand does not make up for the loss in profit margin:

oty _8(1—0)2(1—qz)(2+m+37)

- <0
0y (4—q+ 3v)? (4.15)
8H1:B>:_2(1—0)2(1—(11)QZ(2+ql+37) — 0
Oy (4—q+37)°

The profit reduction from stronger social preferences is more severe for Firm A which

serves the segment paying a higher price per quality.

Influence on Equilibrium with Price Discrimination

If consumers are more averse against disadvantageous inequity, their willingness to pay for
high quality falls. How does that change the optimal price for high quality when Firm
A price discriminates? Intuitively, Firm A needs to lower the price pé p.g in order to

maximize profits:

Oppp, i _ (A-q)@+caq—cB(2+q))
Oy 22— gq+7)°

<0 (4.16)

Since the price for the low quality good remains the same regardless of the inequity
aversion, a change in social preferences needs to result in higher demand for one good and
lower demand for the other one, while the total number of consumers who buy a good is
constant. Thus, social preferences only affect which good some of the consumers prefer to
acquire from the discriminating monopolist A.

Whether the demands for the two goods rise or fall with an increase in social preferences

depends on the level costs c4. Two opposing effects can be identified: on the one hand,
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the marginal consumer #* would rise with stronger social preferences (demand effect). On
the other hand, the price falls as a response to a higher « (price effect). Which of the two
effects dominates depends on c4. In particular, for c4 < 014, the demand for high quality

(low quality) rises (falls) in v, while for c4 > ¢, the effect is revers

2(1—cp)(1—q)
2+7)° —a(3+27)

¢y =cp— (4.17)

This finding is similar to the comparison of demand for high quality under extreme
values of v in the monopolistic model. The effect of stronger social preferences on the
profit of Firm A from price discrimination is intuitive: it needs to lower the price without
attracting additional customers. For that reason, the effect of v on the profit is negative,

but decreasing:

o4
asD:_(l_QZ)
2t ea(247) —en(d+7)(2—ca(2—2q+7) —cp (2q —
(2+ca+7)—cs(d+7)( CA(2 @ +7) —cs (2q 7))<0(4.18)
42—-q+7)
O°Upp _ (1—a) 2+ caq — cp 2+ @) =0
92y 22— q +7)°

Note that the fractions are positive for all values ca € (¢, cB).

4.5.2 Influence of Costs of Quality

Influence on Equilibrium with High Quality

The second important parameter affecting the optimal prices and profits in equilibrium is
the variable costs of quality cg. The effects of higher costs ¢ on the equilibrium in which
A sells only high quality are intuitive: the price pﬁ?qh increases linearly in cp, whereas the

effect on the profit is negative for sufficiently small costs:

A
Oy 0

—2(1+ca—2c5) <0Veq<1—2cp (4.19)
Ocp

!
4 Since ¢4 > ¢&, both effects can arise when price discrimination is feasible.
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Influence on Equilibrium with Price Discrimination

How do higher costs cp affect the equilibrium with price discrimination? Since A wants to
drive B out of the market, the costs cp are a critical factor for succeeding in this strategy.

The influence of cg on p‘g p.g and p‘g p.1, 1s positive:

A
Wpp @ (2+7)+7v

= >0
apéD,L .
=q >0
Jcg

The higher the costs Firm B faces, the higher the price that Firm A can set in order
to become a monopolist and maximize its profit. But how does the higher level of costs

affect the overall profit of Firm A?

o114 1 '
Pep 2@ at ) VAT el Flem=ea)) (4.21)

+ a2+ +cad+y6+7)—csB+7(8+7)))]

The derivative is positive for c4 > ca:

q(ceB+7@8+7)—2(2+7) —v(2+cBY)
q4+v6+7)—v2+7)

ca = (4.22)

That implies that Firm A cannot always benefit from the increasing costs of its com-

petitor when it wants to eliminate the competition by offering two products.

4.6 Interpretation of the Findings

The model analyzes how two firms with asymmetric costs and different opportunities re-
garding the provision of quality behave in a competitive market. The more efficient Firm
prefers to introduce two goods in the first period and by that successfully deters Firm B
from selling in the market. The strategy allows to eliminate competition, but at the same
time maintains a reasonable profit margin for the high quality good. Social preferences

affect the level of costs for which Firm A can implement a price discrimination strategy.
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Moreover, the higher v, the lower the price for high quality and the lower the profit of Firm
A. This price reduction may even result in a higher demand for high quality. When a price
discrimination strategy is not feasible, Firm A becomes a monopolist by selling high qual-
ity at a sufficiently low price. If firms are symmetric in costs, they prefer to differentiate
in qualities. In this case, Firm A suffers more when consumers care more for the relative
price-quality ratios. Under full information, consumers can always purchase a high quality
item and in most of the cases choose between two product variants — a result significantly

differing from the monopoly model.

4.7 Limitations of the Model

Compared to the model derived in Section [3 this model is based on symmetrically dis-
tributed information, so that consumers can evaluate the quality of the goods before the
purchase. By that, there is no need for Firm A to engage in costly signaling in order to
convey information about its type. While the assumption of perfect information substan-
tially facilitates the equilibrium analysis, it might not be true for many products in real
life, where consumers cannot ascertain the product quality before the purchase.

Another drawback of the model concerns the incorporation of quality as exogenously
given. A firm might not only want to maximize its profit by setting the optimal price but
also consider the optimal level of quality. This model, contrarily, assumes that product

quality can either be high or low which constitutes a major simplification.



Duopoly with Endogenous Quality

5.1 Motivation

The models derived in Sections [3| and |4 were based on the same simplifying assumption,
namely that product quality can take only two values (g, and ¢;) which are exogenously
given. In reality, however, firms often use the product quality strategically in order to
maximize their profits. The following model analyzes the optimal quality choices of two

duopolists which compete in prices.

Additionally, this model considers third-degree price discrimination in the form of two
separate markets where consumers can neither switch nor arbitrage. That is, consumers
can only buy the products offered in their own market segment. Examples for this form of
price discrimination are specific menus for children in a restaurant which cannot be ordered
by adults or prices based on gender, for example when prices for a basic white shirt of the
same brand differ for male and female items. Consumers might also derive a disutility from
paying a higher price than students when going to the cinema. The aim of the model is to
study the role of social preferences on the quality and price choices of the two firms in two
separate markets. Do social preferences raise or lower the optimal quality levels? How do

they affect the optimal prices when these are not subject to a cannibalization effect?
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5.2 Introduction to the Model

5.2.1 Assumptions of the Model

Consumers Characteristics

There are two markets, called Market 1 and Market 2. Each market consists of a unit mass
of consumers who are heterogeneous in their preferences for quality. These preferences are
again measured by the parameter 6, with § € [0,1]. Each consumer buys at most one
product. While Market 1 is only served by Firm A, products of both Firm A and Firm
B are sold in Market 2. This assumption is crucial, since it determines the set of options
consumers in each segment have. Moreover, it causes differences in the utility functions of

consumers in Market 1 and of those belonging to Market 2.

The utility of consumers in Market 2 solely depends on the product they buy. Let pi,
denote the price of Firm ¢ charged in Market m with ¢ = A, B and m = 1,2. pf thus
denotes the price charged by Firm B in Market 2. Similarly, ¢, describes the quality of
Firm ¢ selected in Market m, so that q2A for example describes the quality offered by Firm
A in Market 2. U?, describes the utility of consumers buying from Firm 4 in Market m,
implying that UL (U3') denotes the utility of consumers who purchase from Firm B (A)

in Market 2:

Us' = 6q3' — p3' 5.1
Uy =0q5 — p3

Without loss of generality, assume that Firm A provides the higher quality and Firm
B sells the lower quality[ﬂ In Market 2, there are two marginal consumers. 6* describes
the consumer who is indifferent between buying from Firm A and buying from Firm B. 8~
describes the consumer who still buys a unit from Firm B. They are given by the following

terms:

! This order of quality levels naturally emerges from the assumption that Firm A selects its quality first
and thus decides to offer the higher quality, as shown later in the model.
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o ps —p%
@ —dF
. (5.2)
L 2
H - B
qs

These expressions reflect the standard results obtained in duopolistic markets of quality
differentiation, see for instance |Choi and Shin| (1992). Consumers with a high preferences,
6* < 6 < 1, buy from Firm A, whereas consumers with lower preferences, ¥ < 6 <
0*, buy from Firm B. Nevertheless, this model introduces two market segments. It is
assumed that consumers can observe the prices and qualities provided in the other market.
This assumption is reasonable, because prices are publicly announced most often (student

discounts at a theater can be seen by any visitor, for instance).

The two markets do not only differ with respect to the number of firms offering their
products but also with respect to the preferences of consumers. In particular, consumers in
Market 2 are assumed to be purely selfish, whereas consumers in the monopolistic market
(Market 1) compare their own price-quality ratio to that of consumers buying from the
same Firm A in the other market. Male customers might be upset that trousers are
more expensive than women’s of the same brand; normal customers are envious because
students pay a lower price for the same seat when going to the cinema. In Market 1,
the price (quality) of Firm A is expressed by p7' (¢{'). Consumers in Market 1 have the

following utility function:

A A pi P
Ui =0q; —pi _’Y<,14_,24> (5.3)
q1 q93

The utility function points out that consumers compare their own price-quality ratio
A A
(’;—}4) to that of consumers buying from the same Firm A in Market 2 (S—QA). Paying a higher
1 2

price per quality than consumers in Market 2 buying from Firm A, their utility from the

transaction is reduced. Consumers with 8 < 6 < 1 will buy a unit in Market 1:

o _pigg (o +7) — ypdad
(af')” a3

In total, there are three different consumer segments — two of which are served by Firm

0

(5.4)
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A and one which buys from Firm B. Figure [5.1] provides an illustration of the two markets.

Market 1: only A Market 2: A and B
1T 1T
Consumers
Consumers buy from A
buy from A 0
0 —+ Consumers
buy from B
0L J
00— 0 —

Fig. 5.1: Overview on Market Segments

Both markets will be uncovered in equilibrium, as it is not profitable for either of the

two firms to sell even to those consumers with a very low taste for quality.

Firm Characteristics

For simplicity, both firms are assumed to have zero costs of production. While Firm B
only earns from selling to consumers in Market 2, Firm A can yield a profit from selling in

Market 1 and in Market 2. Their profit functions are therefore:

(5.5)
e = pf (6" — o)

Firms maximize their profits by determining their optimal prices and levels of quality.
The product quality ¢’, of Firm i is assumed to take values between zero and one. As a
consequence of the similarity in exogenous parameters, differences in the profit from selling

in Market 2 can only result from the temporal structure of decisions in the game.
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5.2.2 Timing of the Game

The one-period model assumes that Firm A has a first mover advantage to the extent that
it first determines its optimal levels of quality. In the first stage, Firm A sets the optimal
quality ¢{ in Market 1. Second, it selects the level of quality in Market 2, ¢5'. Firm B
observes these choices and chooses the quality of its product, q2B. In the fourth stage, both
firms set prices for their products in both markets simultaneously. Consumers observe the
prices and qualities and decide whether to buy — and in Market 2 which item to choose.

Last, payoffs are realized.

. A . B Consumers make a
Firm A chooses q} Firm B chooses q; .
purchase decision

Both firms set Payoffs are

Firm A chooses q‘é‘ i .
prices realized

Fig. 5.2: Timing of the Game

The assumptions on consumers and the market structure only differ from standard
models in the role of social preferences (). For v = 0, two completely independent markets
— one with a monopolist, the other one featuring two competitors — would be obtained.
For that reason, differences from the standard results can only arise due to the influence
of social preferences, v. This structure of the game therefore allows for a specific analysis
of the isolated parameter v on the price and quality choices of the two firms in the context

of third-degree price discrimination.

5.3 Analysis of the Model

The game is solved using backwards induction. Note that for the case of v = 0, the two
market segments are independent, implying one duopolistic and one monopolistic market
with vertical differentiation. Taking the interdependent effects of their prices into account,
the firms set their optimal prices p’f‘, p‘24 and pQB as functions of their qualities qf‘, qé“ and

qu and social preferences ~:
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ai'ed (4ai'ad — af'af +2v (¢8' — dF))

A _
T (af'as' (18 — o)+ (4(a5)" + 74 — a4 (o +7)))

4 a5 (@' — af’) (2a{'a" + (a' +243'))

ot (af — aB) + (1) + e — of (4 ) >0
. a5 (43 — ) (2¢i'a3' + 7 (af +243"))

2 (gftaf (405 — af) +7 (4(a8)” +vaf — af (aF +7)))

Given these best-response prices, both Firms determine their optimal product qualities

sequentially.

Proposition 10. Firm A will set the mazimum levels of quality in both markets indepen-

dent of the value of social preferences, whereas the quality of Firm B (¢5) decreases in

.

PROOF: See Appendix.

In the third stage, Firm B chooses its level of quality. Considering the choice of Firm

A, Firm B sets the optimal quality ¢ "

pe_ 05 (da'as +4g8'y —+°)

¢ (5.7)
2 Ta{qst + Tggty — 2

Firm A anticipates the quality ¢’ * and maximizes its profit by setting the maximum

level of quality in both markets:

This implies that the maximum quality is available to both segments. While Firm A’s
quality choice remains unaffected by the strength of social preferences, the lower quality

in Market 2, qQB, is not, since it simplifies to:

p_At+4y—+

— _ 5.9
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For v = 0, the standard results from |Choi and Shin (1992) are obtainedﬂ The optimal

prices are given by:

A0+ (A+(E-))
2+ 3y
A
_ 5.10
% §a- (10
B _ 243y
P2 = 98 1 28y — 492

As outlined above, Firm A sells to two consumer segments and has a first mover ad-

vantage with respect to the quality choice. Firm B therefore realizes a smaller total profit:

5 7(1+7)

48(1+7) 64+ E—77)
B (2+37)°

S A8(14) (44 (4 —7)7)

4 =

(5.11)

The simplicity of the framework now also enables the analysis of consumer surplus and

social welfare. The consumer surplus derived in the three segments is given by:

(8+7(10+7)) (B+~(26+~(11-97)))

Csd =
32(1+7) (44 (4—7)7)?
28+ v(46+~v(8—-9 44 + v (86 + v (28 =15
055‘:( 7 (46 + 7 ( 7))2)( 7 (86 +( 7)) (5.12)
288(1+~)" (44 (4—7) )
o _ (2+3’y)2 (7+7fy—7 )
y =
288 (1+7)° (4+ (4 = 7))
The total consumer surplus is provided by the following expression:
640 2080 1880 — 3~ (4 146 — 7
96 (1+7)(4+(4—-7)7)
Summing up the consumer surplus and firm profits yields the social welfare:
1280 3872 3352 4+ 37 (60 — v (186 — 7

96 (1+7) (4+ (4= 7)7)*

2 The authors obtain the value ¢¥ = % as the optimal level of low quality in a duopoly.
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5.4 Comparative Analysis

The following section studies the influence of social preferences on the quality and price
choices, consumer demand, firm profits and consumer welfare. First of all, the concern
of some consumers for the price-quality ratio of others purchasing from the same firm
significantly drive the optimal prices and the quality provided by Firm B. In particular,
the quality ¢ is inversely related to v, as illustrated in Figure

0.5

Fig. 5.3: Influence of Social Preferences on ¢%

While Firm A needs to lower the price p’f‘ in Market 1 for higher values of -y, it si-
multaneously raises the price in Market 2. This effectively decreases the difference in
price-quality ratios. As a response, Firm B also increases its price p¥ in Market 2. That
implies that both prices in Market 2 rise, while the price for socially concerned consumers
fall for higher levels of «. The influence of v on prices is illustrated by Figure [5.4

Note that the monopoly price p’f‘ might fall even below the competitive price p’24 for
strong social preferences (for v > %), which would lead to a better price-quality ratio in
Market 1.

The stronger the social preferences, the lower the price p’f and the higher the prices
p‘24 and pZB . Firm B optimally lowers the quality and further differentiates from Firm
A. How do the changes in social preferences, prices and quality ¢F affect the consumer
demands? The decrease in p‘f overcompensates for the decreased utility caused by the

inequity aversion of consumers, leading to an increase in the demand of socially concerned



5.4. COMPARATIVE ANALYSIS 107

0.5

0.25 — P

Fig. 5.4: Comparison of Prices

consumers for a higher level of social preferences (%% < 0). Contrarily, Firm A sells fewer
products in Market 2 for higher values of 4. Firm B can also benefit from a higher demand
for its good (see Figure . While social preferences lead to more customers in Market 1,

they decrease the total number of units bought in Market 2.

Demand

Fig. 5.5: Influence of Social Preferences on Demands

The effect of social preferences on consumer surplus is similar to that on the prices.
While consumers in Market 1 benefit, high value consumers in Market 2 suffer from a higher
level of +. Additionally, due to the different effects on the prices p’f‘ and pgl, consumers
buying from Firm A in Market 2 may be worse off than consumers in the monopolistic
market, if social preferences become too strong (see Figure. The total consumer surplus

first increases and then decreases in v, implying an inverted U-shape relationship.
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Fig. 5.6: Influence of Social Preferences on Consumer Surplus

The implications of stronger social preferences on the profits of the two firms are diverse.

The profit of Firm A is the highest if consumers exhibit no social preferences, whereas Firm

B can benefit from a higher v (see Figure .
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Fig. 5.7: Comparison of Profits

In total, the social welfare (the sum of firm profits and consumer surplus) is an increas-

ing function of ~:

OSW 128+ (1088 + (2608 + 3y (672 — ~ (168 + v (428 + 1377)))))
= 5 3 >0 (5.15)
gl 96 (1+7)° (44 (4—7)7)

As a result, society can benefit from socially concerned consumers in the context of



5.5. INTERPRETATION OF THE FINDINGS 109

third-degree price discrimination due to the associated modifications in quality and prices.

5.5 Interpretation of the Findings

If consumers of one segment derive a disutility from paying a higher price per quality, the
firm serving this segment actually decreases the price and by that raises the consumers’
surplus, while the surplus of consumers in the duopolistic market is lowered through a cor-
responding change in prices. For very strong social preferences, the price in the monopoly
might even fall below the one charged to consumers in the duopoly, despite the fact that
qualities are the same in both markets. While the qualities of Firm A remain the same, the
quality offered to low value consumers in the duopolistic market is reduced for higher levels
of social preferences. It is Firm B that benefits from the social preferences displayed by
consumers in a different market, namely by charging a higher price for a lower quality and
selling to more consumers. Contrarily, the profit of Firm A decreases in social preferences.

Summing up, stronger social concerns of one consumer segment make the Firm serving
only the other segment better off. Firm B reacts both with a price and a quality adjustment.
Moreover, the purely self-interested customers who buy from the same firm as the socially
concerned ones are made worse off, as they constitute the less attractive segment to the

Firm.

5.6 Limitations of the Model

The model derived above is a simplified reflection of reality and therefore subject to some
limitations. In order to isolate the effect of social preferences, the model abstracts away
from any costs of production. These would alter the firms’ incentives to provide quality
and affect the price adjustment for stronger preferences.

Another limitation primarily concerns the structure of the markets. While Market 1
is only served by Firm A, Market 2 features a duopolistic structure. However, one could
imagine that Firm B also has an incentive to enter the first market previously covered by
Firm A only in order to sell some additional units of its product. Similarly, other firms could
sell to these consumers, so that Firm A is faced with two different firms. The simplifying

assumption regarding the differences in market structures ensures that differences in the
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price-quality ratios can indeed ariseﬂ Nevertheless, it does not address the question why
this market structure exists and whether it is stable in the long run.

As noted above, the interaction between the two competitors is based on the assumption
of two separate markets that are exogenously defined and of equal size. Each of the two
markets consists of a unit mass of consumers. These simplifications might not always hold
true in reality. This feature of the model could be altered if the size of Market 2 is assumed
to be normalized to 1, whereas the size of Market 1 is measured by a parameter 7 while
keeping the distribution of the taste for quality ~ fixed across marketsﬂ In this case, Firm

A’s profit function would extend to:

4 = 7pi (1 - 0’) +p5 (1—06%) (5.16)

With an increasing level of 7, this market segment becomes more important to Firm A
which is likely to increase the price p‘24 and profits of both firms may rise. Nevertheless, this
case would also neglect the fact that firms can often influence the size (and characteristics)
of the different segments (for example the age under which children are granted a discount).
It needs to be carefully considered how social preferences can be reasonably integrated into
a model with an endogenous decision on market sizes. The current model may provide first
insights that can be further extended by allowing firms to influence the sizes of consumer

segments themselves.

3 If both markets were ex-ante symmetric in the sense that both firms sell in both segments, the prices
and qualities chosen would be the same, eliminating any potential influence of social preferences.
4 That implies that the highest preference for quality is still the same in both market segments.



Discussion

Having analyzed and interpreted different game-theoretical models in a monopolistic and a
competitive setting, the following section discusses the overall contributions and limitations
of the models. Afterwards, several implications of the results are drawn for practitioners.
Lastly, more general directions for future research in the areas of theoretical and empirical

research are suggested.

6.1 Contributions to Research

The three models differ in their basic assumptions and structures. For that reason, they also
make different contributions to the research on price discrimination, the impact of fairness
concerns and the signaling (Section [3]) or optimal choice (Section [5|) of quality. The model
presented in Section [3| examines the role of social preferences on the optimal price strategy
and quality choice under asymmetric information. It has four major implications for the
monopolist’s price decision. First, contrarily to past research, both a high and a low price
may constitute profitable signals of product quality in separating equilibria — depending
on the level of costs. Second, it is the uncertainty of consumers about product quality that
induces the low cost type to introduce low quality as well or to offer a second good in the
first period. Under perfect information, the low cost monopolist would always decide to
sell high quality only. Third, price discrimination is not identified as an optimal strategy
for the monopolist in order to signal the true cost type. Fourth, the social comparison of

consumers limits the feasibility of a price discrimination strategy based on self-selection.
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Moreover, the comparative analysis demonstrates that consumers can benefit from
smaller levels of low quality if the monopolist has low costs, reducing the price paid for the
high quality product. If low quality is sufficiently small, the two types always separate in
equilibrium and offer different product qualities (A sells high quality, whereas B sells low
quality). That is, the ex-ante uncertainty is resolved when the products are sufficiently
differentiated — regardless of the cost levels. In case of price discrimination, strong social
preferences decrease the difference in prices and may increase the demand for high quality,

while reducing the profit of the monopolist.

In a next step, the structure of this model is transferred to a duopoly, so that one
competitor is assumed to have a cost advantage vis-a-vis the other one (see Section. For
simplicity, the equilibria are derived only for the case of symmetric information, implying
that consumers observe the quality before the purchase. Three conclusions regarding the
optimal pricing strategy can be drawn. First, if both firms have the same level of costs, A
sells high quality and B sells low quality, resulting in a high level of product differentiation
and, consequently, a weaker price competition. Second, if A has a cost advantage, the firm’s
profit is maximized by offering both high and low quality in order to drive Firm B out of
the market. Third, if price discrimination cannot be implemented, Firm A prefers to sell
only high quality at a low price and to become the sole producer in the market. As long
as Firm A has a cost advantage, it endogenously emerges as the monopolist in this game.
The competitive effects induce the low cost firm to choose different strategies depending

on the level of costs, as opposed to the monopoly model.

The model further shows that stronger social preferences can result in a higher or
lower demand for the high quality product if Firm A price discriminates. This depends
on the trade-off between a reduced willingness to pay and a lower price for high quality.
In some cases, the price reduction may overcompensate the disutility from stronger social

preferences and create a higher demand for the superior product.

The third model developed in Section [5] differs from the other two with respect to the
degree of price discrimination and the scope of strategic decisions. Firm A serves two
separate market segments (third-degree price discrimination), while Firm B only serves
one segment. Both firms can choose their optimal levels of quality. The social preferences

displayed by consumers in Market 1 who can only buy from Firm A have three key effects
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on prices and qualities. First, strong social preferences in the monopolistic market decrease
the price in this segment but increase the prices of both firms in the other one. In extreme
cases, the price in the segment only served by Firm A might be below the price charged in
the other segment despite the fact that qualities are the same and that in general a lower
level of market power goes a long with lower prices. Second, Firm B lowers its quality
level if social concerns become more important to consumers. Third, social welfare rises
for strongly concerned consumers. As far as the consumer surplus is concerned, the only
segment that is worse off for higher levels of social preferences is the one buying high quality

in the duopolistic market and being selfish.

Summing up, the three models analyze the role of social preferences when a firm consid-
ers whether to price discriminate among consumers in very different settings: A monopoly
with quality uncertainty and two duopolies with perfect information and second or third-
degree price discrimination. The first two models apply a similar approach in assuming
exogenous qualities. The cost advantage of one type translates in different strategy op-
tions concerning the quality in the monopoly. The signaling model of Section [3] extends
past research by providing one type with a decision on the quality levels, whereas past
models have often assumed that a monopolist is either a high or a low quality producer.
This assumption augments the strategic options of the monopolist and provides evidence
that both types could offer a low quality product in equilibrium. In the duopolistic model
(Section , the cost asymmetry has the further effect of enabling one firm to become a
monopolist by setting a low price for the chosen product quality. Although it is neither
an optimal separating strategy under quality uncertainty nor an equilibrium under perfect
information for the monopoly, second-degree price discrimination yields the highest profit
for a low cost competitor in a duopoly, given the asymmetry in variable costs. As a conse-
quence, the price discrimination strategy drives a low quality producer out of the market,

constituting the optimal choice for a low cost producer whenever feasible.

Contrary to the two models assuming exogenously given qualities, the model in Section
points out that strong social preferences can decrease the level of low quality offered
in a duopolistic market, while leaving the levels of higher quality unaffected. The model

enriches the insights obtained in the first two approaches and in past research (for example
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Milgrom and Roberts| (1986)) by highlighting the firm’s endogenous choice to adjust their
qualities as a response to increasing social preferences. The reduced complexity of the
model further allows to precisely analyze the welfare implications of social preferences,
revealing that the (mostly) positive change in consumer surplus and in the profit of Firm
B offset the loss in profit of Firm A. The overall impact of stronger social preferences on

social welfare is thus always positive.

6.2 Limitations of the Models

Any model is a simplification of reality, allowing researchers to focus on particular aspects
of real-life decision making in more detail, while at the same time neglecting others. The
models examined in Sections and [p| are based on specific assumptions. Four limitations
that relate to at least two of the three models and alternative ways to reduce them will
be discussed below. They concern the exogenous quality and linear costs in the first two
models, as well as the consumer tastes for quality and the form of social preferences in all

three models.

6.2.1 Exogenous Qualities

The first two models address the ex-ante uncertainty of consumers regarding the product
quality and the competitive effects on the pricing strategy, respectively. For simplicity,
both models assume that the product quality can take only two values, ¢, =1 and q; < 1
and that the types differ in the range of quality they can offer. While this restriction is
reasonable for the analysis of signaling games and thus has been used by a multitude of
models in the past (see for instance Hoerger| (1993)), it may not perfectly reflect the scope
of decisions firms in reality have. In most of the cases, firms can determine the number of
product variants and their respective quality levels on their own and by that the optimal
strategic positioning.

In order to make the models more realistic, they could be extended by an endogenous
quality selection in the first stage, as incorporated in the third model. After observing the
levels of costs, the firms could then first decide on the optimal level of quality (or qualities,
if two goods are offered) and then set their profit maximizing prices. The integration of

quality choices would further enrich the model, as it would study the effect of information
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asymmetries not only on prices but also on the levels of quality provided. Relative to the
first-best case, the asymmetric distribution of information could result in quality distor-
tions, as pointed out by Mussa and Rosen| (1978) for example. Their analysis shows that a
monopolist provides socially inefficient qualities to all consumers except for the ones with
the highest taste for quality. Similar findings might be obtained in the setting of the two
models developed in Sections [3] and [

6.2.2 Linear Costs

Another limitation that is common to the first two models relates to the cost functionll]
The two types of firms do not only differ in the range of qualities they can provide but
also in their variable costs: While A is assumed to have low costs c4, B suffers from higher
costs cg > ca. In both cases, costs are linear in qualities. That is, each additional unit of
quality raises the costs to the same amount. This type of costs has been implemented in
several other models before. Bagwell and Riordan (1991) and Hertzendorf| (1993)) assume
linear costs, where the costs for high quality exceed those for low quality. This approach
suggests that the firm incurs higher linear costs (for example cg) for higher quality and
lower linear costs (cr, < cp) for low quality. It is a reasonable assumption in the scope of
those models, since the monopolist is assumed to be either a high or a low quality producer.
Nevertheless, in the context of the model presented in Section [3] this specific cost function
would imply that both types are equally competitive because they incur the same level of

costs for producing the same qualityﬂ

Another possibility to model costs is to assume them to be quadratic in quality, see for
instance |Gal-Or| (1989). In this case, a higher quality leads to an over-proportional increase
in costs. How would this assumption alter the results? On that account, the monopoly
model is considered as an example. When comparing the profit of A from selling quality

g; at price p[‘;‘j under first best, the function would change from

! The third model abstracts from any costs, but could also be extended by quadratic costs of quality.
2 The assumption that the costs of low quality additionally differ across the two types could make the
analysis too complex.
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If A sells high quality, the profits remain the same. The provision of low quality,
however, becomes more attractive relative to high quality under quadratic costs. The

resulting profits from selling high and low quality are:
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More importantly, the price discrimination strategy becomes more attractive due to
the cost advantage from selling low quality to some consumers. Under perfect information,

the optimal price and discount would be reflected by the following expressions:
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These optimal choices would induce positive consumer demands, as opposed to the

first-best choices under linear costs. The profit for type A is given by:
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This profit is even higher than the first-best profit from selling high quality only (Hé D>
H(‘;‘h). Linear costs induce the low cost monopolist to sell only one good in the first best
case. Quadratic costs, contrarily, provide sufficient incentives to offer a second good at

relatively lower costs.

Despite the fact that quadratic costs might be more realistic for some goods, they also
significantly increase the complexity of the analysis. For that reason, a game theoretical

model needs to balance the tractability of results and the appropriateness of assumptions.

6.2.3 Consumer Preferences for Quality and Market Size

All of the three models developed throughout the thesis assume that consumers are het-
erogeneous in their valuations of quality. While some attach a higher weight to product
quality, others care less about it. The individual preference for quality is measured by the
parameter 6 which is uniformly distributed in the interval 6 € [0,1]. A firm must choose
an optimal price that balances two effects: A lower price induces more consumers with a
lower 6 to purchase an item. However, the reduced price decreases the profit margin of the
firm. If a firm price discriminates and offers two goods, a reduction in the price for the
low quality good additionally extends the cannibalization problem — if the price for a low
quality good falls, more consumers will decide to buy the cheap rather than the expensive

good.

The assumption that 6 takes on values between zero and one leads to the inherent
characteristic of the model that the market is uncovered in equilibrium. Consumers with a
very low preference for quality are willing to pay only a very low price for the good. As a
result, a firm finds it optimal to sell only to some consumers, while those individuals with
the lowest levels of € do not find it reasonable to purchase an item. The assumption of
6 € [0,1] could for instance be relaxed by assuming a lower bound § > 0 and an upper
bound 6, where § = # + 1. This could allow for covered markets in which all consumers

can buy from the firms and enable the analysis of optimal strategies with respect to the
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distribution of consumer preferences for qualit Additionally, if @ # 6 + 1, the role of the
overall market size can be further assessed. These modifications can be applied to all of

the three models.

6.2.4 Disadvantageous Inequity Aversion

When consumers in these models are offered two gods at different prices, they exhibit
social preferences in the form of disadvantageous inequity aversion. Consumers paying
the higher price per quality experience a disutility resulting from the social comparison
with other consumers. Past research has provided a lot of evidence for the role of social
preferences in individual decision making and for the prevalence of inequity aversion (Fehr
and Fischbacher] (2002)).

However, consumers do not only care about being worse off than others. Some of
them also might derive utility from paying the lower relative price, a phenomenon referred
to as “smart-shopper hypothesis” in research (see Darke and Dahl (2003)). How would
this change the utility functions of consumers? Once more, the first model introduced in
Section [3] is used as an example. In the case where A and B pool in prices in equilibrium,

the expected utilities of consumers would then be reflected by the following two functions:

0
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Accordingly, the marginal consumers who are indifferent between buying the expensive
or the cheap good (6*) and between purchasing the low quality or nothing (8¥) are given

by:
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Being faced with “smart shoppers” and inequity averse customers, the monopolist needs

3 See for instance Wauthy]| (1996)).
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to balance the positive and negative effects of a price discrimination strategy on the utility
of consumers. The qualitative results of the analysis for a > 0 remain relatively similar to
the ones derived in Section [3| with o« = 0. The simplified version of the social preferences
has been used in order to keep the analysis more tractable. Similar modifications can be
made for the other two models.

In addition to that, consumers could display other forms of preferences than the one ex-
plained above. If consumers are generally averse against unequal outcomes, both segments
would suffer from the quality-based price discriminatiorﬁ. Which implications the social
comparisons have for consumer utility — and consequently which form of social preferences
is “the most adequate one” for a theoretical model — might depend on the context of the
interaction between firm and consumers, such as the type of product or the availability of

information to consumers.

6.3 Managerial Implications

The models derived above can be applied to a multitude of settings and thereby yield uni-
versal insights relevant for researchers and practitioners in many fields. A price discrimi-
nation strategy can be implemented in almost any industry, such as restaurants, fashion
stores or consulting services. One area in which practitioners might show particular in-
terest about the contributions of the dissertation project is the role of paid content and
paid services in online business. Paid content and paid services describe business models
in which customers pay for the use of digital content online, such as news magazines where
some articles are subject to a Chargeﬂ In these online businesses, the fraction of marginal
costs per consumer are comparably low — be it online news magazines or the provision of
software. Managers need to trade off two objectives: Attracting further consumers with a
cheap (or costless) offer while at the same time yielding positive profits with a more ad-
vanced service (implying a higher quality). Consumers might perceive a price for articles
unfair relative to the limited offer free of charge, especially if they are not able to judge
the quality of the premium articles ex-ante. The firm’s price thus needs to balance the

consumer preferences, the signaling of information and the profitability. Little research has

4 This would imply that o = 7 in Equation
5 For more information on paid content and paid services, see |Stahl (2015]).
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been conducted on the perceived fairness of paying for these contents or services and the
firms’ optimal strategies. The models developed in Sections and 5| might thus provide
a first indication on the implications of offering different variants at different prices.

Furthermore, the models also shed a new light on the three examples presented in the
introduction. In the case of Allianz Global Investors, individuals were upset that they are
asked to pay a performance-based fee for investing their money. This can be explained
by the fact that they need to pay higher fees for higher performances of the product.
Translating the performance of the investment fund into the “quality”lﬂ, the models predict
that the comparison with other products, such as the Exchange Traded Funds free of charge,
reduces their utility and thus their willingness to pay — except for the case in which the
higher costs for the fund are more than offset by the higher performance compared to the
benchmark (so that individuals yield a higher total return from the investment fund than
from the benchmark). A fixed fee might therefore be more reasonable for those investment
funds that are not likely to exceed the performance of the benchmark by far.

Additional insights on the second example are also obtained through the analysis of
social preferences and price discrimination. The case of Media-Markt addressed the differ-
ences in prices for particular items in their online and brick-and-mortar stores. Consumers
can easily compare the prices in their local store and the online shop by using their smart
phones. The multichannel strategy of Media-Markt therefore carries a substantial risk:
Consumers may become increasingly aware of potential price differences and compare the
prices in the local store during their visit with those charged in the internet. Even though
they consult the service staff in the bricks and mortar store, they already know that they
will only purchase the item online — at Media-Markt or another competitor — at a more
attractive price. The pricing strategy does not only invite consumers to pay more attention
to price differences, it could also harm the satisfaction and loyalty of consumers and thus
may result in long run disadvantages for the company.

How do the models relate to the third case about the ExtraKarte introduced by Kaiser’s
Tengelmann? It provides a good example of how a price discrimination strategy can be
implemented without making customers too angry or disappointed for three reasons. First,

the ExtraKarte is only based on the purchase behavior and does not contain any personal

5 Note that in this case, even the firms are uncertain about the realized quality of their product ex-ante
and the final price is determined only after the performance has been measured.
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information, such as age, address or gender. This provides consumers with an adequate
scope of privacy, while at the same time using a lot of data to customize the offersﬂ
Second, the ExtraKarte offers individual discounts for different products to consumers. If
a consumer does not receive a discount for a particular item, it is likely that he does not
automatically perceive this as “paying a higher price for the same quality” but as “paying
a regular price”. That is, the price differences are adequately communicated to consumers.
Third, since discounts are individualized and printed out on a coupon, the comparability
across consumers is relatively low. Shoppers cannot observe whether another customer
receives the same discount or not, decreasing the similarity of transactions. By that,
the influence of social comparisons on the willingness to pay and customer satisfaction
is limited. For these reasons, the pricing strategy of Kaiser’s Tengelmann constitutes a
benchmark case for other firms which consider to implement a price discrimination strategy

but fear the potential negative reactions of consumers.

In addition to these three examples, the models aid practitioners to improve their
pricing strategy in more concrete terms. They underline the strategic impact of a firm’s
pricing strategy which goes beyond the optimal trade-off between an increased profitability
and a decreased consumer demand in two different dimensions. On the one hand, firms
need to account for the information the price conveys to consumers about the underlying
cost type and the true quality level offered, making the price decision even more complex.
This requires the detailed analysis of both the buyer and seller side of the market: The
characteristics, expectations, preferences and available information of consumers as well as
the cost levels and quality options of other firms.

These considerations are especially relevant for launching new goods where quality is
unknown to consumers. If a firm introduces a completely new product on a market (such as
a new technology or a new restaurant)ﬂ it cannot build on the reputation established with
the performance of former products, such as suggested by models of umbrella branding

(Andersson| (2002))). Instead, it needs to convince consumers to try out the new good with

"/Rossi et al| (1996) already point out that the use of purchase behavior significantly increases the
profitability of price discrimination.

8 When it comes to the launch of innovations, the model in Section [3|is particularly helpful, since it
captures the fact that the firm has monopoly power and consumers cannot draw on the recommendations
of others so as to better assess the quality of the innovative product.
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the help of different instruments. As far as the price as a signal of product quality is
concerned, the monopolistic model in Section [3| recommends managers to consider both
the high and the low price strategy when high quality is produced.

On the other hand, the firm’s pricing strategy further influences the consumer behav-
ior through non-economic components. The models address the topic of disadvantageous
inequity aversion as one specific form of social preferences. Which implications can be
derived about their role for firm strategies? A first intuitive recommendation could be
to “account for consumers’ disutility from paying a higher price” when deciding on the
optimal pricing. Nevertheless, this advice would be neither helpful nor sufficient to grasp
the full magnitude of the decision problem.

Instead, firms need to consider various aspects, so as to avoid losses in profits due to
negative consumer responses. It is therefore reasonable to formulate some more specific
recommendations for firms regarding the role of social preferences for their pricing strategy.
If a firm wants to implement a price discrimination strategy, the following steps need to

be considered:

e What are the individual preferences of (potential) customers?
e Which information do consumers have and use to evaluate the price fairness?

e What are the behavioral consequences of the targeted and subsequent consumers who

perceive a price or transaction as (un)fair?
e How can the consumers be aggregated to segments?
e What is the potential improvement in profits from discriminating among consumers?
e What are the effects of price discrimination on the behavior of competitors?

e How can the transactions with consumers become more differentiated so as to decrease

their comparability from the consumers’ perspective?

e What is the optimal trade-off between increased profit margin and decreased con-

sumer utility?

These questions will aid practitioners in defining the optimal pricing strategy which

does not only look at the incremental profit from exploiting consumer heterogeneity but
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also accounts for the consequences of a perceived unfairness on an individual consumer and

a competitive level.

6.4 Directions for Future Research

The models presented in Sections and [p|extend the current research by integrating non-
economic components into the utility function of individuals and, as far as the monopoly
is concerned, examining the role of quality uncertainty for optimal pricing decisions. Yet
there are several fields in which more empirical and theoretical research is needed in order
to deepen the understanding of social preferences and quality uncertainty as well as their
effects on consumer and firm behavior. Several suggestions for research in the areas of
product characteristics (in particular, quality uncertainty), firm strategies and consumer

characteristics are made in the following.

6.4.1 Product Characteristics

In general, the framework of the model featuring quality uncertainty might also be trans-
ferred to other areas. Ome could consider the case in which a firm wants to conduct
a project, for example the analysis of production processes, and for that purpose wants
to engage a consultant. However, there might be uncertainty about the consultant’s (or
agent’s) true abilities. An agent with a high ability has lower costs of effort relative to one
with lower abilities. The effort level exerted by the agent then translates into some output.
While the firm (or principal) cannot observe the true input level, it does observe the final
output of the project. In this scenario, a high ability agent can offer a thorough analysis
(“high quality project”) and a basic analysis (“low quality”), while a low ability agent is
only able to provide a basic service to the principal. If the principal can choose whether to
perform a more expensive or a cheaper project, he might compare the prices and expected
qualities of the two and account for the differences in price-quality ratios.

Similar to the framework considered in Section [3] a highly skilled agent might want
to signal the potential quality of its work to the principal and separate from a low ability
worker. Moreover, a high ability worker needs to optimize the spread in the price for the
two types of projects but at the same time consider the emotional effects of the price spread

on the principal, captured by the social preferences. By that, game-theoretical research
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could investigate how social preferences influence the optimal prices and the effort choices
of the agent in the context of moral hazard. This would extend the current model by
embedding it into a different context and by incorporating an incentive effect: The price
paid by the principal induces the agent to choose a particular effort level, so that the
principal can exert some influence on the level of quality provided. This interactive effect
as well as the translation of efforts into some quality level constitute interesting extensions

of the model for future research.

6.4.2 Firm Strategies

While most of the research on social preferences has focused on the behavior of consumers,
the implications for firms and their adaptations in optimal strategies need to be emphasized
as well. Future research should therefore also take a closer look at the optimal behavior
of firms with respect to the integration of social preferences and the influence on price
discrimination strategies.

On the one hand, empirical research could analyze to what extent firms are aware of and
account for the social preferences of their (potential) customers especially in their pricing
decisions. How does the feeling of “getting more for the money” impact the firm’s decision
on the optimal prices, the optimal quality levels of the goods and finally the signaling
or concealing of true differences between qualities? How does the inequity aversion alter
the desire of the firm to exploit the heterogeneity among consumers’ willingness to pay
in practice? While many restaurants or hotels have issued coupons on websites (such
as www.groupon.com) so as to invite more potential customers and make their business
more popular, many of them have experienced negative consumer reactions and afterwards
refrain from selling coupons again. If the pricing schedule of the firm is actually affected by
the social preferences of customers, it is crucial to find out whether firms have experienced
negative reactions due to the perceived price unfairness already, whether they conduct
market research in order to learn more about the preferences of their consumers or — this
might rather hold for smaller firms — whether they find it unfair themselves to discriminate
among consumers and thus disregard price discrimination strategies.

On the other hand, further studies of quality-based price discrimination in particular

could shed light on the circumstances under which firms try to hide or reveal the true
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differences in the qualities of the goods and how they communicate them to consumers
as a response to social preferences. From a game-theoretical perspective, future research
could aim at comparing the profitability of different forms of price discrimination under
the assumption of socially concerned consumers. Moreover, the second model presented in
Section [4| could be analyzed with an asymmetric distribution of information, examining the
effects of competition and social preferences on the quality signaling and optimal pricing

strategies of firms.

6.4.3 Consumer Characteristics

Despite the fact that deviations from the behavior suggested by standard economic theory
have been observed for a long time in experiments, research still lacks adequate models
that analyze the underlying reasons and implications from a more theoretical perspective.

Substantial research is needed aiming at the observation of social preferences in real-
life situations. While laboratory experiments are convincing due to their focus on specific
influencing factors, the results are limited with respect to their external validity. Addi-
tionally, findings from laboratory experiments explain the behavior of an individual in one
particular situation. Whether the experimental results correctly predict the influence of
social preferences in other situations is not yet studied in detail and remains a topic for
future research. For these reasons, the forms and interactions of social preferences should
be studied in real situations, such as consumers’ purchase decisions. The findings could
underline the prevalence of social preferences and specify the insights yet obtained — and
thus provide a more precise direction for empirical and theoretical research on the subject.

In the area of consumer psychology and price fairness, empirical research has concen-
trated on the role of past prices or reference prices suggested by the seller. An interesting
field could be the comparison of products with different qualities sold at different prices
from the consumers’ perspective. Which conditions favor the comparison of prices and
expected qualities? How do these comparisons modify the purchase intention, willingness
to pay and overall satisfaction of consumers?

When integrating social preferences into game-theoretical models, researchers need to
be cautious for two reasons. On the one hand, the attempt to make models more realistic

by including consumer heterogeneity or other regarding preferences can increase the com-
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plexity of the analysis significantly. On the other hand, it should be carefully examined
whether the framework of the model is appropriate and meaningful for the modification of
utility functions. Otherwise, the interpretation and practical implications of the theoretical

findings might turn out less relevant.

Summing up the suggestions for future research, it should be clear that various top-
ics deserve closer attention from theoretical, experimental and empirical research: The
influencing factors of social preferences and their prevalence in different real-life decision
situations, the optimal responses of firms to the non-economic components of customer
behavior, the implementation of price discrimination strategies in practice, the role of
asymmetric information on pricing strategies in competitive settings and the endogenous

quality choice in a signaling game.



Conclusion

Three different examples were discussed in the introduction to this thesis. They all ad-
dressed the influence of social preferences on consumers’ perception of fairness in a trans-
action. The variety of consumer reactions illustrated the consequences of different pricing
strategies. The observation that customers consider more than the performance of a prod-
uct and the price paid for it when evaluating a purchase transaction has also been sup-
ported by past research. Consumers tend to account for non-economic components, such
as friendliness, service quality or price fairness. One particular form of social preferences is
the aversion against inequitable outcomes. The thesis has concentrated on the comparison
of price-quality ratios among consumers, that is, their tendency to compare the different
prices charged per unit of quality. If an individual pays a higher price for the same quality,
for instance, the corresponding utility from the transaction and the willingness to pay is

reduced.

Consumers often attempt to reach fair outcomes. These social preferences, however,
may oppose the firms’ strategies, especially their desire to maximize profits by differen-
tiating prices that depend on each consumer’s willingness to pay. The so-called price
discrimination is given when the difference in prices does not solely reflect the difference in
marginal costs. It can be utilized in different ways, such as the quality-based one further

analyzed throughout the thesis.

The technological development further intensifies the potential conflict of both parties’

interests. Consumers can now easily compare prices across firms, other customers or lo-
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cations with the help of various portals, increasing the transparency for consumers. They
have become more aware of and sensitive to price differences. As a consequence, they
report their dissatisfaction with a transaction perceived as unfair and are further willing
to take actions that decrease their utility in order to vent their anger. At the same time,
firms have now access to crucial data about their (potential) customers and are able to

evaluate the data at relatively low cost.

The key question in this context is therefore: What is the optimal level of price discrim-
ination, when consumers are averse against differences in the price-quality ratios? While
some firms have not yet successfully resolved this trade-off without negative publicity,
such as Media-Markt, others have developed strategies that live up to the expectations of
both sides (for example Kaiser’s Tengelmann). Another concern for the implementation
of a price discrimination strategy is the distribution of information. Is a second-degree
price discrimination the optimal strategy when a firm sells experience goods whose quality

consumers cannot assess before the purchase?

The analysis of the literature in Section [2| has summarized and critically assessed the
contributions of past research on the topics of product characteristics, firm strategies and
consumer characteristics. Empirical, experimental and theoretical studies have been dis-
cussed. As far as the social preferences are concerned, substantial progress has been made
with respect to laboratory experiments. However, the prevalence of different forms of
preferences and their interaction in real-life needs to be further analyzed in the future.
Additionally, the incorporation of social preferences into the context of specific pricing
strategies deserves more attention from theoretical research. Theoretical models on qual-
ity uncertainty have often disregarded the quality choices of firms which are important

drivers for the optimal pricing strategies.

The questions formulated in the beginning and the gaps identified in the current state
of research have been addressed with the help of three game-theoretical models which
differ in the degree of competition, the form of price discrimination and the distribution
of information. The first model added the dimension of quality uncertainty to a monopoly
with socially concerned consumers. It analyzed the role of the price as a quality signal and

the conditions under which a second-degree price discrimination constitutes an optimal
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strategy in equilibrium. The second model translated the first one into a competitive
setting, where two firms with asymmetric costs compete in prices under perfect information.
The third model concentrated on a third-degree price discrimination in a duopoly, where
both firms are symmetric in costs and endogenously decide on their optimal levels of quality,

by that concentrating on the aspect neglected by the first two games.

The three models provide interesting insights on the role of social preferences and the
application of a price discrimination strategy. While discriminating among consumers does
not constitute an optimal separating strategy for a low cost type, it offers an attractive
alternative to pool with a high cost one in a monopoly (Section . For strong social prefer-
ences, the difference in prices is reduced, as shown in the comparative analysis. Moreover,
it provides a low cost firm with the highest profit in order to eliminate the competition
under perfect information (Section [d). As far as the second-degree price discrimination
is concerned, the social preferences limit the implementation to the extent that positive
demands for both goods are only induced for particular levels of prices and discounts. That
is, stronger concerns for the price-quality ratio of others result in smaller ranges of costs for
which price discrimination is feasible. The third model finds that social preferences lead
to adjustments in prices for all segments and a downwards distortion of the lower quality
in the segment served by both firms. In this case, consumer surplus may rise, while social

welfare always increases in social preferences.

The specific discussions in Sections [1.7] and as well as the overall discussion in
Section [6] further pointed out the limitations and potential extensions of the models. Several
suggestions on how to overcome these limitations have been made as well. In addition to
that, specific implications for managers have been proposed. Faced with an asymmetric
distribution of information, they should consider both low and high prices so as to signal
their high quality. With regard to social preferences, the importance of “knowing the
(potential) customers”, the role of information and the differentiation of transactions which
leads to a lower comparability have been pointed out. In order to do so, managers first
need to put themselves into the shoes of consumers in order to anticipate their — possibly

diverse — reactions to particular pricing strategies.

Overall, the thesis brings together very different streams of research and integrates
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them into comprehensive models that focus on particular aspects of transactions between
socially concerned consumers and profit maximizing firms. These models are somewhat
abstract which allows the application to many situations. By that, they contribute to
further deepen the understanding of the consequences of social preferences on the behavior

of consumers and, in turn, the optimal strategies of firms.



Appendix

8.1 Monopoly with Quality Uncertainty

8.1.1 Social Preferences and Price Discrimination

If the low value segment pays the higher price per quality, the expected utilities are given

by:

Eup = 0q, —p

5 (8.1)
Euy = 0q — op —~ <p - p)
q dh

The marginal consumer who is indifferent between buying high quality and buying low
quality is given by 6*, while the marginal consumer who still purchases the low quality is

given by 0%

g = P((1=0) anar + 7 (a1 — 6qn))

anq (qn — @)
8.2
ot — P (an — @) + dgna) (8-2)
ana;

There is no positive demand for low quality, since 8* < 6%:
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o _ gt — _Pla+7)(@d —a)
(an — @) ¢

<0 (8.3)

Q.E.D.

8.1.2 Proof of Proposition

The profit function and optimal price of a high cost monopolist are:

02 = 2(p— csaq) (1—p>

q
s (1+cB)a
Py = (8.4)
HB N (1 - CB)2QZ
aQ 9

A low cost monopolist can either sell high quality, low quality or both quality levels

(price discrimination). In the first case, the optimal price and profit are:

I, =2(p—ca)(1-p)

1+cy
A
pqh - 2 (85)
o4 = (1- CA)2
an 9

If A sells low quality, its profit is:

I, =2(p— caq) <1— p>

qi
4 (I+ea)q
pQZ - 9 (86)
HA i (1 - CA)QQZ
q 9

If A sells both high and low quality, the expected utility functions of consumers are:
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)
Euh=9—p—v<p—p>
qL (8.7)

Eu; = 0qr, — op

The consumer who is indifferent between the high quality good at price p and buying
the low quality at a reduced price dp is given by 6*, while the marginal consumer who still

buys is given by :

g - PO+ Da—d(y+a)

oL = op
q
The profit function of A is therefore:
My = (p—ca) (1= 6%) + (6p — caqr) (6" — 6") + (p— ca) (1 - p) (8.9)

Lagrange optimization yields no results in which both products receive a positive de-
mand, so that price discrimination is not applied under full information.
Since Hjﬁl > 14, A always sells high quality under full information.

q’
Q.E.D.

8.1.3 Proof of Proposition

A separating equilibrium with the first-best prices exists under quality uncertainty, if B
has no incentive to imitate A. In this case, B sets the same price p = p;ﬁb and consumers

expect high quality with certainty. The profit of B is then given by:

p
I (pi) = (p—cBq) <1—p+1—ql>

_ (B=ca)a—1—ca)(1+ca—2cpq)
4q

(8.10)

B makes a higher profit from imitating this price than revealing its low quality for

cy <cp<cy:
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QI(1+CB+CBQZ>_1_\/(1_QZ)ql2 2-c&1+aq)

E3
CA:
Lt a (8.11)
.. a(l+cp+cepaq) —1+\/(1—qz)q12 (2—ck(1+aq))
C =
A 1+q

The full information equilibrium survives even under quality uncertainty for c4 € [0, ¢’]

and c4 € [c, cB).

Q.E.D.

8.1.4 Proof of Proposition

If A wants to sell high quality and provide no incentive for B to imitate this price, the

maximization problem of A is:

max 2 (p* — ca) (1 —p*)
P (8.12)

B B/, *
s. t. I, > 10, (p*)

Except for the full information price which B wants to imitate for some parameter range
(as shown above), the Lagrange optimization yields two results for which B is indifferent

between imitating A and revealing its low quality:

A 14y QZ(2+CB+CB(11)*\/(1*Ql)q12(2*023(1+%))

Ps1 = =
2 2(1
(L+a) (8.13)
4 1ty QZ(2+CB+CBQl)+\/(1—Ql)ql2 2-c0+aq)

A makes the following profits:
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2—chl(1+qz)+\/(1—QZ)q12 2-cE0+a)

A
Hor = 2(1+ q)°
Ja @+ 1 +q)e) - \/(1—(11)%2 2-cgU+a) —2ca(l+a)] (8.14)
4, 2—CBQZ(1+QZ)—\/(1—QZ)6112(2—C2B(1+611))

2(1+q)°
'[QZ(2+(1+(11)CB)+\/(1—611)%2 2-&A+q)—2ca(l+q)]

For cq < ¢§, A makes a higher profit with p = pél, while for ¢4 > ¢§ the profit with

p= p§2 is higher:

a(l+cg+epq)—1

8.15
1+¢q ( )

=

In a separating equilibrium, A may have no incentive to deviate to a low quality:

2 <14
@ (8.16)
A A
HQl < gy
The first equation is solved by 0}4 and ci:
1 - 1+aq
Cy = +——"—
q
1 2 ( 4 2 . 2
7 (2(1+Ql) (CA—H-qz)) —2A4(ch —1+q)(1+q)
* 8.17
= -—
a

+ ;\/(@(1 +q)? (¢t — 1 +ql))2 —2A (¢t —1+q)(1 +ql)2>

with A4 = 2¢; (1 + q)?
For ch < cp < 6?4, A has no incentive to deviate from its signaling strategy with
p = p’gl. Moreover, ¢}y < ¢%: The first term of ¢} is already smaller than c%, so that

1 *
CA<CA.
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v G -1+ta o (1-c¢)(0-q)

C — — —
4 ai a ( )
8.18
1-q)- (2 —cpqr (1+q) + \/(1 —q)qt (22— 1+ QZ))>
= — <0
q(1+aq)
A separating equilibrium with p = pél exists for ¢y € [cz, min (cZA, ci)].
The second equation (Hgﬁ < I1%,) is solved by the critical values ¢ and c%:
3 _Cca—l+ta
)=
a
1 L. 2 2
~1 <2(1+Ql) (CA*1+(I1)) =24 (i —1+a)1+aq)
ok 8.19
Cp =
a

For ¢3 < ca < ¢k, A has no incentive to deviate from the high quality strategy. A plot
of the two critical values ¢} and ¢%' reveals that % < ¢% (see Figure[8.1). That implies

that the separating equilibrium exists for c4 € (min (cf4, c‘z) ,C:Z*).

-
4
B c

Fig. 8.1: Comparison of Critical Values ¢’ and ¢
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Q.E.D.

8.1.5 Proof of Proposition

The proof of this proposition results from the proof above. Since ch < ¢} and c4A >y, a
separating equilibrium in which both firms sell low quality can only exist for ¢4 < ca < ¢3.

The requirement that ¢% < ca < ¢’ is always fulfilled, since 0?4 > ¢ and ci < (see

Figure .

"/
~0.0
0

(a) ¢ and ¢ (b) ¢ and ¢

Fig. 8.2: Comparison of Critical Values c¥, ¢34, ¢

Q.E.D.

8.1.6 Proof of Proposition

If both types set the same price and discount, consumers do not know which quality the

expensive good has. The expected utilities are:

o
EuH:tQm—p—’y(p—p)

moQ (8.20)

Eur, = 0q, — dp

The marginal consumer who is indifferent between entering the low value segment and
entering the high value segment in the first period is reflected by 6*. In similar vein,
the consumer who is indifferent between buying the cheap good and not buying at all is

represented by 6%
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o — p(mg(1—0)+y(g—md)) p(—9) . vp (@ — om)
m(m—q)q m—q  m(m—q)q (8.21)

gr — O
a

A positive demand for the low quality good requires ¢ < %:

s gl — (g — sy LM )
0 =0 = (a—om) T (8.22)

The profit function of A is given by:

8, = (p—ca) (1 —6%) + (6p — caq) (0" — 0F) + (p — ca) (1 - %) (8.23)

A maximizes the profit subject to the constraints of positive demands in both segments:

max II4p s. £ LS
P m (8.24)
1>06"

The optimal price ppp and inverse discount dpp resulting from the Lagrange optimiza-

tion are:
S m(dmg (m+7v)+ca(mg (4+7)+vBg— (1 —q)7)))
8m2q +m (8q — ) v + q?
P (m (2q1 +ca (5q — 2)) v +2m* (2 (1 +ca) g +7) +cay (@ — (1 —q)7))

m (dmgq (m +7) +ca(mg (4+7) +7Bq — (1 —aq)v)))
(8.25)

There is a positive demand for both goods as long as 014 <ecyg < c::l:
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J m(m—q)~y
A7 2mg (L—m) + (m+q — 2mqy) Y

8.26
o (m — q) (4m*q + 6mqy + (m + q)7?) (8.26)
m2q (4 —4q = 37) +av(B—a)y—a) + my (v + @ (9 —5q — 37))
Firm A earns the profit:
Hép _ 2q; (m + )
(m —q) (8m2q +m (8q —v) v+ qv?)
[2m® (m = @) — ca (m— @) (m (4= 7) +7) (8.27)

+E m2ag+m(l—q)2—9)+7—qa1+7)]

Meanwhile, a type-B monopolist gets a profit Hg D

NE, = (p—caq) (1 —60%) + (6p — cpar) (6% — 6%)

+ (p — cBqr) (1 - %)

2ql (m + ’)’)

e, =
P (m - q) 8m2q +m (8¢ — 7) v + ai7?)

+ [(m —q) (2m (m — 2cpq) + cg (m — qi) v + cacs (=7 + @ (2 + 2m + 7))

—A(—a+mPag+m1l—q)2-7)+1—-q)7)]
(8.28)

Consumers’ belief that the monopolist has low costs is given by g, 0 < g < 1, and
in the pooling equilibrium, g = p. The price ppp and the discount dpp constitute a
pooling equilibrium only if no type has an incentive to deviate. Consumers observing a
different price than the equilibrium choices are assumed to believe i = 0. Given these

off-equilibrium beliefs, the resulting profit for A is:

A-—ca)la

A _
HQl_ 2

(8.29)

For cﬁ* <ecyg < cﬁ**, A actually does have an incentive to deviate from the equilibrium

strategy:
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E—\/E2—4(m—QZ)2(8m2+8m7+72)D

chr =
2D (8.30)
. Bt \/E2 —4(m—q)* (8m2 + 8my +~2) D
“= 2D

with

D=dm(—q+m(2—(2+m—2q)q))
+d(—g+m@B-m—B=2q)q)7+2-m—q)’

E=2(m-q) (8m2(1—ql)+2m(5—m—4ql)v+(2—m—ql)fyz)

An analysis of parameter constellation shows that cﬁ* < c::‘, so that price discrimination

only constitutes an attractive equilibrium strategy for A in the interval c4 < cﬁ*.

Fig. 8.3: Comparison of Critical Values c5* and c:;

B’s profit from setting p = pg increases in the off-equilibrium belief fi, so the highest

profit is realized for g = 1:

2 () = B—(1—q)eca— il) q (14 ca—2cp) (8.31)

This profit is smaller than the equilibrium payoff for c]j* <cy < c]j**:
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e
W

Fig. 8.4: Comparison of Critical Values ¢k* and ¢

e % [—F
- <F2 +4G((m — ) (8m (m +7) @m — @ (3 — 265 (1 ) — a)

+(m—q)8cgm~+ B+2c8(1+q)—a)7) 7))) 2]

1
Cﬁ**:% |:—F

(8.32)

+ <F2 +4G((m—q) (8m(m+7v) 2m —q (3 —2c5 (1 — @) — @)

-

+(m—q) (8egpm+ (3+2cp (L+q) —q)7) v))) 2]

with

F=2(m-q)((1-q)@m*q+m@q—7)7+ay?)
+cB(—qul(l—qu)+4(m—(2+m)QZ+2mQI2)’Y+(4—m—(3+m)‘ﬂ+q12)72))
G= —8u(m+y)+@B+m’(1+q)-2m(A-B-—q)a)—aB—a—da))7

+8m (—mPt +m @2 - (- aC+a-7-N+B-aB-a-q))7)

For cﬁ* < cp < cﬁ**, B has no incentive to deviate from the equilibrium price and

discount.

In order to rule out implausible equilibria, the Intuitive Criterion is applied. The belief
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i = 0 is inconsistent for the two prices pél and p§‘2, because only A could have an incentive

to deviate. The equilibrium is plausible if:

pp > g
(8.33)

A A
pp 2 Ilgy

The first equation is solved by the two values cfll* and cfll**:

[ —(m—q)(1+q) (Bcy—v(2mPag—m Qa1 -7)+7) —va))

s1e _ 1
cy = 7
~ <(m —q) (1+q)° (— L (—8m2 (m+y)a+B (1 - (CZ)2>)
+(m—a) (L +a)” (B ¢ =7 (2m*a —m 2a (1-9) +7) - va)) ))2}
(8.34)
=1 [‘ (m—a) (1 +a)* (B ch =7 (2mq —m 2a (1 =7) +7) —1a))
+ <(m—ql)(1+Ql)2 <—L<—8m2 (m+v)qz+B(1—(cZ)2))

|

+(m—q)(1+a)” (Bcy—v@2mPqg—mQ2qul—7)+7) —va)) >)
(8.35)

with B = 8m2q; +m (8¢, — ) v + q7>

and L = —4q; (1 +q)* (m+7) (mPq+m 1 —q) (2 —7)+v—a (1l +7))

Sl A has no incentive to deviate from the equilibrium with

For c4 < cil* and cq > ¢

price discrimination to P§1 given consumer beliefs it = 1. The second equation is solved

by cff* and ciz**:
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[ —(m—q)1+aq) (Bcy—v@2m’qg —m2q(1-7)+7) —a))

52 _ 1
AT =7
_ <(m —q) (1 + q)? ( L (*8m2 (m+7y)a+B (1 - (CZ*)Q))
+(m—q) 1+ ql)Q (B -y (2m2ql —m(2q (1 —7)+7) —’YQl)) ))é]
(8.36)
=1 {— (m—a) (1L+a)* (B & —y (2m*a —m (20 (1) +7) = 1a1))
+ ((m_ql)(1+ql)2(—L(—8m2(m+’y)Ql+B<1—(C*A*)2>>

+(m—aq) (1+@)* (B i —v (2m*q —m (2q (1 -7) +7) —va)) ))
(8.37)
Again, A has no incentive to deviate from the equilibrium for either c4 < cff* or

Combining this restriction with the other one given above implies that the

cq > ciQ**.
pooling equilibrium is intuitive for the medium range, cil** <cy < C‘ZQ*.

Q.E.D.

8.1.7 Proof of Proposition@

If both firms pool and A sells high quality, consumers expect a medium quality m =

uqp + (1 — p) q;. The profit of A is:

4 =2(p — ca) (1 - %) (8.38)

The optimal price and the resulting profit for A are:

(8.39)
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Setting the price p*, the high cost monopolist earns:

p p
g = (p - cpa <1—+1—>
P = ) - a

8.40
_ (cat m—2epa) (m (g~ m) — ca (m+ ) (540
dmq
catm m(3q—m)

which is positive for cg < and cgq <

2q, m+q

This constitutes a pooling equilibrium if no type has an incentive to deviate. Assume
that consumers observing deviations expect low quality with certainty, i = 0. Given these

beliefs, the maximum profit of type A is:

2
4 (I—ca)qL
L (8.41)

Solving the equation H‘Ig > HQI“L yields two solutions, cﬁ/ and cﬁ”

(I—qg)m—1/(1 —m)zmql

=

L=ma (8.42)
" (1 _ql)m+ (1 _m)2 maqp
c g
A 1 —mgq
Note that cﬁ" > m:
" 1—m)(mg —/m

m—ci = ( ) (ma @) <0 (8.43)

1 —mg
For ¢4 > m, A has a negative profit margin from pooling. As a consequence, type A
has no incentive to deviate from the pooling equilibrium for c4 < cﬁ,.

If B deviates with p = pz;lL, the highest profit is obtained for i = 1. B then earns:

= -(1+ca—2cB)(3—ca—q—caq)aq (8.44)

DN |

It has no incentive to reveal its type for cf{l <cy < cﬁ”:
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. —G—\/GQ—QHm(mZ—Smcn+(3—QZ) —2cpq (m — q7))

Cyp =
i (8.45)
CE” _ —G+\/G2—2Hm (m2—3mqll{+ (S_QZ) _2ch1( —q?))

with

G=2mm-q(l-qg+q))—cea(a+m(l—q-q)))

H=2(q+m(l-q—q))

Again, the equilibrium needs to be plausible. For the prices p’é‘l and péQ, consumer
beliefs off the equilibrium path with i = 0 are inconsistent, since only A has an incentive

to deviate. It must be shown that

I > Il
(8.46)
15 > 15,
The first equation is solved with cill and ciluz
A =meh — \/m (1 - (02)2) (1 —m)
(8.47)
S17 * %\ 2
A —ch—l—\/m(l— (ch) )(1—m)
A indeed makes a higher profit from uniform pricing and pooling for cgq < cill or
cA > cilﬁ. Similarly, the second equation yields the solutions cizl and ciQH:
\/ m 1— (1 —m)
(8.48)
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The profit from separating is higher for cin <cp < cff”, so that A has no incentive to

deviate for c4 < cin orcg > ciQN. Taking these conditions together, a pooling equilibrium
with uniform pricing is only plausible for cﬁlﬁ <cp < cin.

Q.E.D.

8.1.8 Proof: HﬁD > Hﬁ

Type A is always better off under price discrimination and pooling than under uniform

pricing and pooling;:

(2ca (1 —m)mg — (m(m —q) —ca (g +m(1—2q)))7)>

>0 (8.49)
2m (m — q;) (8m2q +m (8¢ — ) v + a7?)

A
pp — 15 =

Q.E.D.

8.2 Duopoly with Exogenous Quality

8.2.1 Proof of Proposition

If both firms have the same costs c4 = cg = ¢ and sell q;, they set p = ¢¢; and earn zero

profits. Contrarily, if they differentiate in qualities, their profit functions are:

I3 =2(pa—c) (1 —6%)

(8.50)
k=2 (pB — cq) (0* — HL)
Marginal consumers are reflected by #* and 6%:
g — Ppa(1+7) —pp (@ +)
1—
. (1=a) (8.51)
oL = LD
a

Profits are maximized with:
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oA = 20—q)+c+a+3y)
’ dat3y (8.52)
o8 — q(1—q+3c(1+7))
D 4 —q+ 3y
A 8(1—¢)>(1—aq)(1+7)
D= 3
(4 —q + 3'7) (853)
e — 2(1-¢’(1-g)a(1+7)
(4—q+37)°

Since both profits are strictly positive, both firms are better off from differentiating in

qualities than providing only ¢; and engage in fierce price competition.

If A wants to offer both high and low quality, the price for low quality would be reduced

to p = ¢q;, resulting in zero profits for both firms from selling ¢;. Moreover, the low price

exerts a downward pressure on the high quality good:

pA _ 1—q+c(l+q+27)
PD 2(1+7)

The profit of A is:

Q.E.D.

8.2.2 Proof of Proposition

If A price discriminates and becomes the sole supplier, the profit function isf'_-]:

(8.54)

(8.55)

3, = (péD,H —ca) (1-0%)+ (P}éD,L —caq) (0% —0%) + (png,H —ca) (1=p") (8.56)

The optimal prices for the two goods are:

! Note that the marginal consumers 6* and 6% are the same as in Equation
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o :2+637+c,4(1—ql)(2+’y)—ql(2—cB(2+'y))
rot 22—q+7) (8.57)

A
Ppp,L = ¢BQI

A’s profit from driving B out of the market by offering two goods is:

1
iy = —— (41 —ca)? ++?(cB —ca)* (1 —
PD 4(2_q1+’7) [ ( A) Y (B A) ( QZ)
—4 ((1 —cp)* + (cp — CA)2> @ +4y(cg—ca)Ql—ca(l—q)+a—2cBq)]

(8.58)

The price discrimination is feasible for c4 > ¢¥:

—2+4

¢ = +2(f sy (8.59)

Y

Firm A could also become a monopolist by selling high quality or low quality only. The

corresponding profits are:

Hf/l,qh =2(1—cp)(cp —ca)

(8.60)
Mg =2 (1 —cp) (e —ca)ar
Firm A prefers the price discrimination to providing high quality only:
1—q)(2 2+47)—cp(4 2
gy — May, = I-a)@tea@ty)—es@EY) (8.61)

42—-q+n)

Now it only needs to be shown that price discrimination dominates a differentiation

strategy where A sells g, while B sells ¢;. This strategy would yield the profit:

2(1+7)(2—(2—cp)a+epy—ca2—q+7))°

3 =
(1—q)@d—q+37)°

(8.62)

Note that the differentiation strategy is only feasible for ¢4 > ci:



8.2. DUOPOLY WITH EXOGENOUS QUALITY 149

—l-a)+eB@2-—qa+7) _ .
> 8.63
T A (8.63)

& =

Solving the equation H‘ﬁ D= H‘g yields two solutions, 0}4 and c124:

d+4(1—63)(1—fn)(4—qz+37)\/qz(1+7)(2—qz+'7) (@ +7%+ 20 (1+7B+17))

ey = —
, =4 —-c)(I-q)@E—-a+3) \/QI(1+’7) C-—qg+7)(F+7+2a1+v(3+7)))
cy = 3
(8.64)
with

d=7"(247) (2+cpy) +q (27 +ca(A+7(6+7)))
—2g7 (—2(3+ 7 (8+37)) +cp (22+7(4+7) (11 + 3)))
=2 (=44 +v(A1+2y(4+7))) e (3+7) (16 + (40 + v (32 + 97))))

g2 (—2(22+ 7 (59 + 7 (40 + 99))) + ¢ (128 + 7 (322 + 7 (269 + 97 (10 +7)))))

Price discrimination yields a higher profit for A if 0}4 <cyp < 0?4. It can be shown that

c124 > cp and cﬁl < Cfx by restructuring the differences in the critical values:

(1—cp)(1—q)(4—q+3y)

Aass i+ B

'<C+4(1+7)\/QZ(Q—QZ+7)(1+7)(ql2+’)’2+2%(1+’>’(3+7)))> (8.65)
X
2 2(1-cp)(1—aq)
CB —Cy = 5

.<—A+2(4—Qz+37)\/ql(2—q1+7)(1+’y)(qf+72+2ql(1+7(3+7)))>
- ,
(8.66)

with



150 8. APPENDIX

A= g+ (2+7) = 3¢7 (2+7) (1+27) + @ (16 + 7 (44 + 7 (34 + 97)))
B= — (g +7" = 2a(8+3y(5+37)) 2+9)° =3 2+7) (144 3y (3 +)°)
+ 27 (16 4+ (28 + v (17 +37))) > 0

C=7"2+7)—at 2+ —aB+57(2+7) +a (16 +7 (26 + v (16 + 37)))

This allows to plot the important terms B, X and Y:

Fig. 8.5: Value of B

Plotting the terms of X and Y further points out that 6}4 < ci and cp < 0124:

Fig. 8.6: Overview on the Terms X and Y

Q.E.D.
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8.2.3 Proof of Proposition@

A is always better off to become a monopolist by offering two goods. However, for c4 < %,
price discrimination is not feasible. Becoming a monopolist by selling high quality at a low

price needs to yield a higher profit for A than differentiating and letting B sell low quality:

I, > 1015 (8.67)

The equation is solved for 0114 and ci. Becoming a monopolist with high quality is more
profitable for 0}4 <ecy < ci. Since the differentiating strategy is only feasible for c4 < th
driving B out of the market by selling ¢;, at a low price is an equilibrium for 0 < cg < ¢,
as ¢ < c3.

Q.E.D.

8.3 Duopoly with Endogenous Quality

8.3.1 Proof of Proposition
The optimal quality ¢& is obtained by maximizing the profit with respect to ¢2. Contrarily,
the profit of Firm A increases in the quality ¢3':

oA 7 (2 =) (ai +7) (205 + af* (243 +7)) (8.68)

gy 12 (4gq + v (4g — 7))’

This is positive as long as 2q§4 > 7. The condition is fulfilled for the maximum value

of qfl = 1. The profit of Firm A further increases in qfl:

omt 1 [ 5(gf)’  10g!  28(1+2¢1—9) 112(1+4f) (g +7) (569
dgst B\ (¢f+9)? ity A+ (=Y (4 (d—)9)’

The derivative is always positive, as illustrated by the Figure 8.7
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. A
Fig. 8.7: %%

As a result, Firm A sets the maximum level of quality in both markets, qf‘ = qé“ =1.

Q.E.D.



Bibliography

Ackerman, D. and Perner, L. (2004). Did you hear what my friend paid! Examining the
consequences of social comparisons of prices. Advances in Consumer Research, 31:586—

992.

Acquisti, A. and Varian, H. R. (2005). Conditioning prices on purchase history. Marketing
Science, 24(3):367-381.

Adams, J. S. (1963). Towards an understanding of inequity. The Journal of Abnormal and
Social Psychology, 67(5):422-436.

Adams, J. S. (1965). Inequity in social exchange. Advances in Experimental Social Psy-
chology, 2:267-299.

Agrawal, D. (1996). Effect of brand loyalty on advertising and trade promotions: A game

theoretic analysis with empirical evidence. Marketing Science, 15(1):86-108.

Ajzen, 1., Rosenthal, L. H., and Brown, T. C. (2000). Effects of perceived fairness on
willingness to pay. Journal of Applied Social Psychology, 30(12):2439-2450.

Akerlof, G. A. (1970). The market for ”lemons”: Quality uncertainty and the market
mechanism. The Quarterly Journal of Economics, 84(3):488-500.

Allen, F. (1984). Reputation and product quality. The RAND Journal of Economics,
15(3):311-327.

Allen, F. and Faulhaber, G. (1988). Optimism invites deception. The Quarterly Journal
of Economics, 103(2):397-407.



154 BIBLIOGRAPHY

Allianz Global Investors GmbH (2015). Company portrait. Allianz Global Investors
Press Release, URL: http://www.allianzgi.com/en/Aboutus/our-group/Pages/Our-
Group.aspx Visited: 20.06.2015.

Anderson, E. and Simester, D. (2001). Research note: Price discrimination as an ad-
verse signal: Why an offer to spread payments may hurt demand. Marketing Science,

20(3):315-327.

Anderson, E. T. and Simester, D. I. (2008). Research note: Does demand fall when
customers perceive that prices are unfair? The case of premium pricing for large sizes.

Marketing Science, 27(3):492-500.

Anderson, J., Burks, S. V., Carpenter, J., Gotte, L., Maurer, K., Nosenzo, D., Potter, R.,
Rocha, K., and Rustichini, A. (2013). Self-selection and variations in the laboratory
measurement of other-regarding preferences across subject pools: Evidence from one

college student and two adult samples. Ezperimental Economics, 16(2):170-189.

Andersson, F. (2002). Pooling reputations. International Journal of Industrial Organiza-

tion, 20(5):715-730.

Armstrong, M. (2006). Recent developments in the economics of price discrimination.

Cambridge University Press.

Bagwell, K. (2001). The economics of advertising, introduction. The economics of adver-

tising, Editor: K. Bagwell. Edward Elgar Publishing:xiii—xxvi.

Bagwell, K. and Riordan, M. H. (1991). High and declining prices signal product quality.
The American Economic Review, 81(1):224-239.

Bardsley, N. (2008). Dictator game giving: Altruism or artefact? Experimental Economics,

11(2):122-133.

Barone, M. and Roy, T. (2010a). Does exclusivity always pay off? Exclusive price promo-

tions and consumer response. Journal of Marketing, 74(2):121-132.

Barone, M. and Roy, T. (2010b). The effect of deal exclusivity on consumer response to
targeted price promotions: A social identification perspective. Journal of Consumer

Psychology, 20(1):78-89.



BIBLIOGRAPHY 155

Bechwati, N. N. and Morrin, M. (2003). Outraged consumers: Getting even at the expense

of getting a good deal. Journal of Consumer Psychology, 13(4):440-453.

Bechwati, N. N., Sisodia, R. S., and Sheth, J. N. (2009). Developing a model of antecedents
to consumers’ perceptions and evaluations of price unfairness. Journal of Business Re-

search, 62(8):761-767.

Bellemare, C., Kroger, S., and Van Soest, A. (2008). Measuring inequity aversion in
a heterogeneous population using experimental decisions and subjective probabilities.

Econometrica, 76(4):815-839.

Berg, J., Dickhaut, J., and McCabe, K. (1995). Trust, reciprocity, and social history.
Games and Economic Behavior, 10(1):122-142.

Bester, H. (1993). Bargaining versus price competition in markets with quality uncertainty.

The American Economic Review, 83(1):278-288.

Bester, H. (1998). Quality uncertainty mitigates product differentiation. The RAND
Journal of Economics, 29(4):828-844.

Bester, H. and Petrakis, E. (1996). Coupons and oligopolistic price discrimination. Inter-

national Journal of Industrial Organization, 14(2):227-242.

Bolton, G. E. and Ockenfels, A. (2000). ERC: A theory of equity, reciprocity, and compe-
tition. The American Economic Review, 90(1):166-193.

Bolton, L. E., Warlop, L., and Alba, J. W. (2003). Consumer perceptions of price (un)
fairness. Journal of Consumer Research, 29(4):474-491.

Bowles, S. and Polania-Reyes, S. (2012). Economic incentives and social preferences: Sub-

stitutes or complements? Journal of Economic Literature, 50(2):368-425.

Brand, R. (2013). Fernseher online oder offline kaufen?  Siddeutsche Zeitung, URL:
http://www.sueddeutsche.de/geld /preisstrategien-von-elektrofachmaerkten-fernseher-

online-oder-offline-kaufen-1.1728746 Visited: 11.05.2015.

Cabral, L. (2009). Umbrella branding with imperfect observability and moral hazard.
International Journal of Industrial Organization, 27(2):206-213.



156 BIBLIOGRAPHY

Cabrales, A. and Charness, G. (2005). Optimal contracts, adverse selection, and social

preferences: An experiment. Working Paper.

Camerer, C. F. and Fehr, E. (2004). Measuring social norms and preferences using experi-
mental games: A guide for social scientists. In Foundations of Human Sociality Ezper-
imental and Ethnographic Evidence from 15 Small-Scale Societies. Editors: J. Henrich,
R. Boyd, S. Bowles, C. Camerer, E. Fehr and H. Gintis.

Campbell, M. (1999a). Perceptions of price unfairness: Antecedents and consequences.

Journal of Marketing Research, 36(2):187-199.

Campbell, M. C. (1999b). Why did you do that? The important role of inferred motive in

perceptions of price fairness. Journal of Product & Brand Management, 8(2):145-153.

Chen, Y. (1997). Paying customers to switch. Journal of Economics €& Management
Strategy, 6(4):877-897.

Chen, Y. and Cui, T. H. (2013). The benefit of uniform price for branded variants. Mar-
keting Science, 32(1):36-50.

Chen, Y., Moorthy, S., and Zhang, Z. (2005). Research note: Price discrimination after the

purchase: Rebates as state-dependent discounts. Management Science, 51(7):1131-1140.

Chen, Y., Narasimhan, C., and Zhang, Z. J. (2001). Individual marketing with imperfect
targetability. Marketing Science, 20(1):23-41.

Chen, Y. and Zhang, Z. J. (2009). Dynamic targeted pricing with strategic consumers.
International Journal of Industrial Organization, 27(1):43-50.

Cho, I.-K. and Kreps, D. M. (1987). Signaling games and stable equilibria. The Quarterly
Journal of Economics, 102(2):179-221.

Choi, C. J. and Shin, H. S. (1992). A comment on a model of vertical product differentia-
tion. The Journal of Industrial Economics, 40(2):229-231.

Clark, A. E. and Oswald, A. J. (1996). Satisfaction and comparison income. Journal of
Public Economics, 61(3):359-381.



BIBLIOGRAPHY 157

Clark, A. E. and Oswald, A. J. (1998). Comparison-concave utility and following behaviour

in social and economic settings. Journal of Public Economics, 70(1):133-155.

Cohen, A. (2008). Package size and price discrimination in the paper towel market. Inter-

national Journal of Industrial Organization, 26(2):502-516.

Corts, K. S. (1998). Third-degree price discrimination in oligopoly: All-out competition
and strategic commitment. The RAND Journal of Economics, 29(2):306-323.

Cox, J. L. (2001). Can differential prices be fair? Journal of Product & Brand Management,
10(5):264-275.

Dana, J. and Fong, Y. (2011). Product quality, reputation, and market structure. Inter-
national Economic Review, 52(4):1059-1076.

Dana, J. D. (1998). Advance-purchase discounts and price discrimination in competitive

markets. Journal of Political Economy, 106(2):395-422.

Darby, M. R. and Karni, E. (1973). Free competition and the optimal amount of fraud.
Journal of Law and Economics, 16(1):67-88.

Darke, P. R. and Dahl, D. W. (2003). Fairness and discounts: The subjective value of a
bargain. Journal of Consumer Psychology, 13(3):328-338.

Desai, P. S. (2001). Quality segmentation in spatial markets: When does cannibalization

affect product line design? Marketing Science, 20(3):265-283.

Englmaier, F., Gratz, L., and Reisinger, M. (2012). Price discrimination and fairness

concerns. Working Paper.

Erdem, T. (1998). An empirical analysis of umbrella branding. Journal of Marketing
Research, 35(3):339-351.

Erdem, T. and Keane, M. (1996). Decision-making under uncertainty: Capturing dynamic
brand choice processes in turbulent consumer goods markets. Marketing Science, 15(1):1—

20.



158 BIBLIOGRAPHY

Erdem, T. and Sun, B. (2002). An empirical investigation of the spillover effects of ad-
vertising and sales promotions in umbrella branding. Journal of Marketing Research,

39(4):408-420.

Falk, A. and Heckman, J. J. (2009). Lab experiments are a major source of knowledge in

the social sciences. Science, 326(5952):535-538.

Falk, A., Meier, S., and Zehnder, C. (2013). Do lab experiments misrepresent social pref-
erences? The case of self-selected student samples. Journal of the European Economic

Association, 11(4):839-852.

Fassnacht, M. and Mahadevan, J. (2010). Grundlagen der Preisfairness — Bestandsauf-
nahme und Ansétze fiir zukiinftige Forschung. Journal fiir Betriebswirtschaft, 60(4):295—
326.

Fehr, E. and Fischbacher, U. (2002). Why social preferences matter — The impact of
non-selfish motives on competition, cooperation and incentives. The Economic Journal,

112(478):C1-C33.

Fehr, E. and Schmidt, K. M. (1999). A theory of fairness, competition, and cooperation.
The Quarterly Journal of Economics, 114(3):817-868.

Feinberg, F., Krishna, A., and Zhang, Z. (2002). Do we care what others get? A behaviorist

approach to targeted promotions. Journal of Marketing Research, 39(3):277-291.

Festinger, L. (1962). A theory of cognitive dissonance. Stanford University Press.

Frese, A. and Jost, P.-J. (2015). Price signaling when product quality is uncertain — A

model with consumer inequity aversion. Working Paper.

Fudenberg, D. and Villas-Boas, J. M. (2006). Behavior-based price discrimination and

customer recognition. Handbook on FEconomics and Information Systems, 1:377-436.

Gal-Or, E. (1989). Warranties as a signal of quality. Canadian Journal of Economics,
22(1):50-61.



BIBLIOGRAPHY 159

Gassmann, M. (2015a). Verkauft Media-Markt uns doch fiir blod? Die
Welt, URL: http://www.welt.de/wirtschaft/article136374656/Verkauft-Media-Markt-
uns-doch-fuer-bloed.html Visited: 11.05.2015.

Gassmann, M. (2015b).  Wann sie im Internet am billigsten einkaufen.  Die
Welt, URL: http://www.welt.de/wirtschaft/article138271393/Wann-Sie-im-Internet-
am-billigsten-einkaufen.html Visited: 11.03.2015.

Greenberg, J. (1986). Determinants of perceived fairness of performance evaluations. Jour-

nal of Applied Psychology, 71(2):340-342.

Guo, L. (2012). Inequity aversion and fair selling. Journal of Marketing Research, 52(1):77—
89.

Guo, X. and Jiang, B. (2013). Signaling through price and quality to consumers with

fairness concerns. Working Paper.

Hakenes, H. and Peitz, M. (2008). Umbrella branding and the provision of quality. Inter-
national Journal of Industrial Organization, 26(2):546-556.

Hardie, B. G., Johnson, E. J., and Fader, P. S. (1993). Modeling loss aversion and reference
dependence effects on brand choice. Marketing Science, 12(4):378-394.

Harsanyi, J. C. (1967). Games with incomplete information played by “Bayesian” players,
Part I. The basic model. Management Science, 14(12):159-182.

Harsanyi, J. C. (1968a). Games with incomplete information played by “Bayesian” players,
Part II. Bayesian equilibrium points. Management Science, 14(5):320-334.

Harsanyi, J. C. (1968b). Games with incomplete information played by “Bayesian” players,
Part III. The basic probability distribution of the game. Management Science, 14(7):486—
502.

Haws, K. L. and Bearden, W. O. (2006). Dynamic pricing and consumer fairness percep-

tions. Journal of Consumer Research, 33(3):304-311.

Heidhues, P. and K6szegi, B. (2008). Competition and price variation when consumers are

loss averse. The American Economic Review, 98(4):1245-1268.



160 BIBLIOGRAPHY

Herrmann, A., Wricke, M., and Huber, F. (2000). Kundenzufriedenheit durch Preisfairness.
Marketing — Zeitschrift fir Forschung und Praxis, 22(2):131-143.

Herrmann, A., Xia, L., Monroe, K. B., and Huber, F. (2007). The influence of price fairness
on customer satisfaction: An empirical test in the context of automobile purchases.

Journal of Product & Brand Management, 16(1):49-58.

Hertzendorf, M. N. (1993). I'm not a high-quality firm — but I play one on TV. The RAND
Journal of Economics, 24(2):236-247.

Hertzendorf, M. N. and Overgaard, P. B. (2001). Price competition and advertising sig-
nals: Signaling by competing senders. Journal of Economics € Management Strategy,

10(4):621-662.

Ho, T.-H. and Su, X. (2009). Peer-induced fairness in games. The American Economic

Review, 99(5):2022-2049.

Hoerger, T. J. (1990). Two-part pricing and the mark-ups charged by primary care physi-

cians for new and established patient visits. Journal of Health Economics, 8(4):399-417.

Hoerger, T. J. (1993). Two-part pricing for experience goods in the presence of adverse

selection. International Journal of Industrial Organization, 11(4):451-474.

Holmes, T. (1989). The effects of third-degree price discrimination in oligopoly. The
American Economic Review, 79(1):244-250.

Homans, G. C. (1961). Social behavior: Its elementary forms. Harcourt, Brace & World.

Homburg, C., Droll, M., and Totzek, D. (2008). Customer prioritization: Does it pay off,
and how should it be implemented? Journal of Marketing, 72(5):110-130.

Homburg, C., Koschate, N., and Hoyer, W. D. (2005). Do satisfied customers really pay
more? A study of the relationship between customer satisfaction and willingness to pay.

Journal of Marketing, 69(2):84-96.

Homburg, C. and Krohmer, H. (2009). Grundlagen des Marketingmanagements:
Einfiihrung in Strategie, Instrumente, Umsetzung und Unternehmensfihrung. Gabler

Verlag.



BIBLIOGRAPHY 161

Inderst, R. and Valletti, T. (2009). Price discrimination in input markets. The RAND
Journal of Economics, 40(1):1-19.

Jacobson, R. and Obermiller, C. (1990). The formation of expected future price: A refer-

ence price for forward-looking consumers. Journal of Consumer Research, 16:420-432.

Jeon, D.-S. and Menicucci, D. (2005). Optimal second-degree price discrimination and
arbitrage: On the role of asymmetric information among buyers. The RAND Journal of

Economics, 36(2):337-360.

Jost, P.-J. (2014). The Economics of Motivation and Organization: An Introduction. Ed-

ward Elgar Publishing.

Kahneman, D., Knetsch, J. L., and Thaler, R. (1986). Fairness as a constraint on profit

seeking: Entitlements in the market. The American Economic Review, 76(4):728-741.

Kahneman, D. and Tversky, A. (1979). Prospect theory: An analysis of decision under
risk. Econometrica: Journal of the Econometric Society, 47(2):263-291.

Kalapurakal, R., Dickson, P. R., and Urbany, J. E. (1991). Perceived price fairness and
dual entitlement. Advances in Consumer Research, 18(1):788-793.

Katz, M. (1987). The welfare effects of third-degree price discrimination in intermediate

good markets. The American Economic Review, 77(1):154-167.

Kelley, H. H. (1973). The processes of causal attribution. American Psychologist, 28(2):107—
128.

Kim, N., Lee, M., and Kim, H. (2008). The effect of service coupons on the consumer
trade-offs between price and perceived quality. Journal of Promotion Management, 14(1-

2):59-76.

Klein, B. and Leffler, K. (1981). The role of market forces in assuring contractual perfor-

mance. The Journal of Political Economy, 89(4):615-641.

Klemperer, P. (1995). Competition when consumers have switching costs: An overview
with applications to industrial organization, macroeconomics, and international trade.

The Review of Economic Studies, 62(4):515-539.



162 BIBLIOGRAPHY

Készegi, B. and Rabin, M. (2006). A model of reference-dependent preferences. The
Quarterly Journal of Economics, 121(4):1133-1165.

Krahmer, D. (2003). Entry and experimentation in oligopolistic markets for experience

goods. International Journal of Industrial Organization, 21(8):1201-1213.

Krishna, A. and Zhang, Z. (1999). Short- or long-duration coupons: The effect of the expi-
ration date on the profitability of coupon promotions. Management Science, 45(8):1041—
1056.

Krupka, E. L. and Weber, R. A. (2013). Identifying social norms using coordination games:
Why does dictator game sharing vary? Journal of the European Economic Association,

11(3):495-524.

Kubo, Y. (1986). Quality uncertainty and guarantee: A case of strategic market segmen-

tation by a monopolist. Furopean Economic Review, 30(5):1063-1079.

Leslie, P. (2004). Price discrimination in broadway theater. The RAND Journal of Eco-
nomics, 35(3):520-541.

Levitt, S. D. and List, J. A. (2007). What do laboratory experiments measuring so-
cial preferences reveal about the real world? The Journal of Economic Perspectives,

21(2):153-174.

Lichtenstein, D. R., Burton, S., and O’Hara, B. S. (1989). Marketplace attributions and

consumer evaluations of discount claims. Psychology & Marketing, 6(3):163-180.

Liebeskind, J. and Rumelt, R. (1989). Markets for experience goods with performance
uncertainty. The RAND Journal of Economics, 20(4):601-621.

Liu, Q. and Serfes, K. (2005). Imperfect price discrimination in a vertical differentiation

model. International Journal of Industrial Organization, 23(5):341-354.

Lo, A., Lynch, J., and Staelin, R. (2005). How to attract customers by giving them the
short end of the stick. Journal of Marketing Research, 44(1):128-141.



BIBLIOGRAPHY 163

Loewenstein, G. F., Thompson, L., and Bazerman, M. H. (1989). Social utility and de-
cision making in interpersonal contexts. Journal of Personality and Social Psychology,

57(3):426-441.

Lutz, N. A. (1989). Warranties as signals under consumer moral hazard. The RAND
Journal of Economics, 20(2):239-255.

Martin-Ruiz, D. and Rondan-Cataluna, F. J. (2008). The nature and consequences of price
unfairness in services: A comparison to tangible goods. International Journal of Service

Industry Management, 19(3):325-352.

Maxwell, S. (2002). Rule-based price fairness and its effect on willingness to purchase.

Journal of Economic Psychology, 23(2):191-212.

Metro Group AG (2015). Annual report 2013/2014. Metro Group Press Release, URL:

http://www.metrogroup.de/investor-relations/ir-news Visited: 23.06.2015.

Milgrom, P. and Roberts, J. (1986). Price and advertising signals of product quality. The
Journal of Political Economy, 94(4):796-821.

Monroe, K. B. and Xia, L. (2005). The many routes to price unfairness perceptions.

Advances in Consumer Research, 32:387-390.

Moorthy, K. S. (1984). Market segmentation, self-selection, and product line design. Mar-
keting Science, 3(4):288-307.

Moraga-Gonzalez, J. (2000). Quality uncertainty and informative advertising. International

Journal of Industrial Organization, 18(4):615-640.

Mussa, M. and Rosen, S. (1978). Monopoly and product quality. Journal of Economic
Theory, 18(2):301-317.

Narasimhan, C. (1984). A price discrimination theory of coupons. Marketing Science,

3(2):128-147.

Narasimhan, C. et al. (2005). Incorporating behavioral anomalies in strategic models.

Marketing Letters, 16(3-4):361-373.



164 BIBLIOGRAPHY

Nelson, P. (1970). Information and consumer behavior. The Journal of Political Economy,

78(2):311-329.

Nelson, P. (1974). Advertising as information. The Journal of Political Economy,
82(4):729-754.

Neslin, S. A. (1990). A market response model for coupon promotions. Marketing Science,

9(2):125-145.

Oliver, R. L. and Shor, M. (2003). Digital redemption of coupons: Satisfying and dissatisfy-
ing effects of promotion codes. Journal of Product & Brand Management, 12(2):121-134.

Oliver, R. L. and Swan, J. E. (1989). Consumer perceptions of interpersonal equity and sat-
isfaction in transactions: A field survey approach. The Journal of Marketing, 53(2):21—
35.

Ordénez, L. D., Connolly, T., and Coughlan, R. (2000). Multiple reference points in
satisfaction and fairness assessment. Journal of Behavioral Decision Making, 13(3):329—

344.
Phlips, L. (1983). The economics of price discrimination. Cambridge University Press.
Pigou, A. C. (1920). The economics of welfare. McMillan & Co.
Png, I. (2013). Managerial economics. Routledge.

Putler, D. S. (1992). Incorporating reference price effects into a theory of consumer choice.

Marketing Science, 11(3):287-309.

Rabin, M. (1993). Incorporating fairness into game theory and economics. The American

Economic Review, 83(5):1281-1302.

Rogerson, W. (1983). Reputation and product quality. The Bell Journal of Economics,
14(2):508-516.

Rossi, P. E., McCulloch, R. E., and Allenby, G. M. (1996). The value of purchase history
data in target marketing. Marketing Science, 15(4):321-340.



BIBLIOGRAPHY 165

Rotemberg, J. J. (2008). Minimally acceptable altruism and the ultimatum game. Journal
of Economic Behavior & Organization, 66(3):457-476.

Rotemberg, J. J. (2011). Fair pricing. Journal of the European Economic Association,
9(5):952-981.

Schindler, R. M. (1998). Consequences of perceiving oneself as responsible for obtain-

ing a discount: Evidence for smart-shopper feelings. Journal of Consumer Psychology,

7(4):371-392.

Schmalensee, R. (1981). Output and welfare implications of monopolistic third-degree price

discrimination. The American Economic Review, 71(1):242-247.

Schneiders, P. (2015). Jeder kriegt einen eigenen Preis. Frankfurter Allgemeine Zeitung,
URL: http://www.faz.net/aktuell /finanzen/meine-finanzen /geld-ausgeben /dynamische-
preise-das-ende-des-einheitspreises-13522679.html Visited: 13.06.2015.

Shaffer, G. and Zhang, Z. (1995). Competitive coupon targeting. Marketing Science,
14(4):395-416.

Shaffer, G. and Zhang, Z. (2000). Pay to switch or pay to stay: Preference-based price
discrimination in markets with switching costs. Journal of Economics & Management

Strategy, 9(3):397-424.

Shapiro, C. (1989). Theories of oligopoly behavior. Handbook of Industrial Organization,
1:329-414.

Shor, M. and Oliver, R. (2006). Price discrimination through online couponing: Impact on

likelihood of purchase and profitability. Journal of Economic Psychology, 27(3):423-440.

Simon, H. and Fassnacht, M. (2008). Preismanagement: Strategie - Analyse - Entscheidung
- Umsetzung. Gabler Verlag.

Srinagesh, P. and Bradburd, R. M. (1989). Quality distortion by a discriminating monop-
olist. The American Economic Review, 79(1):96-105.

Stahl, F. (2015). Paid content: Strategien zur Preisgestaltung beim elektronischen Handel
mit digitalen Inhalten. Springer-Verlag.



166 BIBLIOGRAPHY

Stiglitz, J. E. (1989). Imperfect information in the product market. Handbook of Industrial
Organization, 1:769-847.

Stole, L. (2007). Price discrimination and competition. Handbook of Industrial Organiza-

tion, 3:2221-2299.

Stole, L. A. (2005). Nonlinear pricing and oligopoly. Journal of Economics & Management
Strategy, 4(4):529-562.

Sutton, J. (1986). Vertical product differentiation: Some basic themes. The American
Economic Review, 76(2):393-398.

Tengelmann Warenhandelsgesellschaft KG (2015a).  Annual report 2013. Ten-
gelmann  Press  Release, URL:  http://tengelmann.de/home/presse/presse-
aktuell/geschaeftsbericht.html Visited: 16.06.2015.

Tengelmann Warenhandelsgesellschaft KG (2015b). Kaiser’s-Extrakarte: ~ Weit-

erer Ausbau nach gelungenem Start. Tengelmann Press Release, URL:
http://tengelmann.de/home/presse/presse-aktuell /newsdetail /datum /201 Visited:
16.06.2015.

Thaler, R. (1985). Mental accounting and consumer choice. Marketing Science, 4(3):199—
214.

Tirole, J. (1988). The theory of industrial organization. MIT Press.

Tsai, D. and Lee, H.-C. (2007). Will you care when you pay more? The negative side of
targeted promotions. Journal of Product €& Brand Management, 16(7):481-491.

Vaidyanathan, R. and Aggarwal, P. (2003). Who is the fairest of them all? An attributional

approach to price fairness perceptions. Journal of Business Research, 56(6):453-463.

Varian, H. (1985). Price discrimination and social welfare. The American Economic Review,

75(4):870-875.
Varian, H. (1989). Price discrimination. Handbook of Industrial Organization, 1:597-654.

Verboven, F. (2002). Quality-based price discrimination and tax incidence: Evidence from

gasoline and diesel cars. The RAND Journal of Economics, 33(2):275-297.



BIBLIOGRAPHY 167

Villas-Boas, J. (2004). Consumer learning, brand loyalty, and competition. Marketing
Science, 23(1):134-145.

Villas-Boas, J. (2006). Dynamic competition with experience goods. Journal of Economics

& Management Strategy, 15(1):37-66.

von Gaertringen, C. H. (2009). Kunden beschweren sich tiber Fondsgebiihren. Frankfurter
Allgemeine Zeitung, URL: http://www.faz.net/aktuell/finanzen/fonds-mehr/allianz-
global-investors-kunden-beschweren-sich-ueber-fondsgebuehren-1492983.html  Visited:
13.06.2015.

Wauthy, X. (1996). Quality choice in models of vertical differentiation. The Journal of
Industrial Economics, 44(3):345-353.

Werner, M. (2014). Kaiser’s startet die Datenschutz-Revolution.  Wirtschaftswoche,
URL: http://www.wiwo.de/unternehmen/handel/werner-knallhart-kaisers-startet-die-

datenschutz-revolution/10265732.html Visited: 09.06.2015.

Wernerfelt, B. (1988). Umbrella branding as a signal of new product quality: An example
of signalling by posting a bond. The RAND Journal of Economics, 19(3):458-466.

Winer, R. S. (1986). A reference price model of brand choice for frequently purchased
products. Journal of Consumer Research, 13(2):250-256.

Wu, C.-C., Liu, Y.-F., Chen, Y.-J., and Wang, C.-J. (2012). Consumer responses to
price discrimination: Discriminating bases, inequality status, and information disclosure

timing influences. Journal of Business Research, 65(1):106-116.

Xia, L. and Monroe, K. B. (2010). Is a good deal always fair? Examining the concepts of

transaction value and price fairness. Journal of Economic Psychology, 31(6):884-894.

Xia, L., Monroe, K. B., and Cox, J. L. (2004). The price is unfair! A conceptual framework
of price fairness perceptions. Journal of Marketing, 68(4):1-15.

Yehezkel, Y. (2008). Signaling quality in an oligopoly when some consumers are informed.

Journal of Economics € Management Strategy, 17(4):937-972.



168 BIBLIOGRAPHY

Zhang, J. and Wedel, M. (2009). The effectiveness of customized promotions in online and

offline stores. Journal of Marketing Research, 46(2):190-206.



	Abstract

	Table of Content
	List of Figures
	List of Variables
	Introduction
	Motivation
	Aims and Methodological Approach
	Structure of the Thesis

	Analysis of the Literature
	Product Characteristics
	Causes of Quality Uncertainty
	Consequences of Quality Uncertainty

	Firm Strategies
	Quality Signaling
	Price Discrimination

	Consumer Characteristics
	Individual Preferences
	Types of Social Preferences
	Perceptions of Fairness
	The Reference Point Selection
	Consumer Reactions to Perceived (Un)Fairness

	Implications of Social Preferences for Firm Strategies
	Evaluation of the Literature

	Monopoly with Quality Uncertainty
	Motivation
	Introduction to the Model
	Assumptions of the Model
	Timing of the Game

	Analysis of the Model with Perfect Information
	Analysis of the Model with Quality Uncertainty
	Equilibrium Concept and Equilibrium Requirements
	Separating Equilibria
	Pooling Equilibria

	Summary of Results
	Comparative Analysis
	Influence of the Level of Quality
	Influence of Social Preferences

	Interpretation of the Findings
	Extension: Long-Term Oriented Consumers

	Duopoly with Exogenous Quality
	Motivation
	Introduction to the Model
	Assumptions of the Model
	Timing of the Game

	Analysis of the Model
	Summary of the Results
	Comparative Analysis
	Influence of Social Preferences
	Influence of Costs of Quality

	Interpretation of the Findings
	Limitations of the Model

	Duopoly with Endogenous Quality
	Motivation
	Introduction to the Model
	Assumptions of the Model
	Timing of the Game

	Analysis of the Model
	Comparative Analysis
	Interpretation of the Findings
	Limitations of the Model

	Discussion
	Contributions to Research
	Limitations of the Models
	Exogenous Qualities
	Linear Costs
	Consumer Preferences for Quality and Market Size
	Disadvantageous Inequity Aversion

	Managerial Implications
	Directions for Future Research
	Product Characteristics
	Firm Strategies
	Consumer Characteristics


	Conclusion
	Appendix
	Monopoly with Quality Uncertainty
	Social Preferences and Price Discrimination
	Proof of Proposition 1
	Proof of Proposition 2
	Proof of Proposition 3
	Proof of Proposition 4
	Proof of Proposition 5
	Proof of Proposition 6
	Proof: PDA PA

	Duopoly with Exogenous Quality
	Proof of Proposition 7
	Proof of Proposition 8
	Proof of Proposition 9

	Duopoly with Endogenous Quality
	Proof of Proposition 10


	Bibliography

